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* , «• PREFACE 

T^ie Alaska Sea Week Curriculum Series (K-6) emphasizes one 
or more aspects of the mariria environment at e'ach grade level. 
Kindergarten materials, for instance, are intended to introduce 
Students to the exciting and curious world of the sea and shote" 
At thp other end of the series,, materials for sixth graders 
stress man's interactions with the marine environment. While 
the subject, matter at eaph grade l^vel is unique, as a whole -the 
grade levoA guides will yield a broad understanding of the marine 
environment and its importance to Alaskans. ' 

) 

ThG purpose of this curriculum series is to help the teacher 
in interpreting the marine environment for elementary school 
students. However, what is included here is just a place to 
begin.! As you read, the following materials, you wil*l find, 
factual information abou.t many aspects of the marine environment, 
and suggestions for presenting these concepts to students through 
mu^ti-disciplinary activities both in the classroom and at field 
sites. Materials are organized into units,, each covering a 
single idea or subject. From 4 th<*se you, the teacher, may select 
the units and activities which are; best suited tcf*your class, 
community and resources. 

"Sea Week" originated in Juneau,' and these curriculum 
materials' are most appli^cable'to southeast and southcentral 
Alaska. However, the*Ala>Ka'TSea Grant Program has funded a , 
three year pilot project to expand Juneau's successful program 
statewide. As Sea Week is piloted in 14 commurrfrbies around the 
state, the Curriculum Series will be .expanded tJ meet' the need;s 
of western, interior, and northern Alaska. j 

Send us yOur comments and suggestions. The 1 strength of the 
final edition will depend not only on those of us staffing the 
Ejroject - but on. you— your ideas and comments. After you've 
tried some of these ^activities - fill out and send in/ the 
evaluation sheet at the back of this book. Thanks so mu^l.' - 

v Jill Thayer/Befle Mickelson, Coordinators 
Mary Lqju King/Nancy Barr, Consultants 
' Alaska Sea Grant .Program " 

University of Alaska, Fairbanks, AK 99701 

479-7631/7086 
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INTRODUCTION 



Alaska has more* than 33,000 miles of shoreline; the earth/ s 



circumference is only about 25,000 miles. Much of Alaska's 
complex and intricate shoreline, is accounted for by the bays, 
inlets, headlands, islands of Southeast Alaska. Here, in 
Alaskan 'communities large and small we live m close contact 
with the marine world. Some of us make our livings by fishing 
or working for the Coast Guard, the ■State'-s- -mar-ine-^transpor — 
tation system, or marine shipping companies. < Most of ^s 
spe'hd &b least some of our time sport fishing, digging clams, 
beachcombing, or just gazing out at *t*he incredible scenery of t 
snowcapped "mountains and everchangmg inland waters. 

The dynamic mar ine t environment of which we^aT^.*a part is our v 
heritage, our trust. It is only fitting th^i^our children 
know that world intimately so that they can grow up m^an 
under standing , of its complexities, it subleties, its importance 
This is of particular urgency now that Alaska «is facing in- 
creasing pressures to make decisions that will effect the use 
of hjer lands and seas for. generations^ to come. We, and our 
children, must have a part in the decision making processes 
and the more knowledgeable we are, the more effective oifr 
participation will be. y 

Teaching children about the world in which they livens im- 
portant, and perhaps it has never been more lmportant^than it/ 
is in Alaska today. Teaching facts and concepts aboijt^the 
marine world is important but perhaps most i/flportamt of all is 
the^teaching of attitudes. It is hoped that through the study 
of marine life", students* may gam the following:- 



1. An increased* interest in their environment. 

2. A greater awareness, appreciation, respect -for the 
• natural worl<3 that is so close about them, here in 

Alaska. ^ 



3. The sheer delight, ^pleasure, happiness that carf come 
, from observing and understanding. native close up^ 

* 4. A sensitivity to the relationship between themselves 
and their, environment . ^—-w 

If that can be accomplisrted, all our lives will be better 
because of ,ifc . , . . » ^ 



\ 

\ 
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INTRODUCTION - THIRD GRADE 

I 

t 

If the Alaskan marine curriculum guide is in use in your 
school , by the time pupils refech third 'grade they have studied 
marine life for parts of three years. Their background will 
include the following, . r • 

kmdei&arten - an introduction to the sea, its life * - 
forms, and its im^rtance-to us . ' 

» 

•f>rst grade - a -study of the major kinds of animals 
, " ' that live on northern beaches' 

second grade - an intensive study of one' group* of mar- 
ine animals - the mollusks, or snails, 
^ . clams, and related creatures » 

The third- gra^e materials in this series are presented 
in two parts - 

1) an analytic look at some aspect, of marine shore 
communities, 

2) introduction to glaciers and glaciology explaining 
how these forces shaped" the Alaskan landscape. 

„ f ach ' Unlt contains- many activities. , The materials in 

Unit 1 - The Shore Communities' - are based upon what students 
^ already know and will lead them ,one step further toward an . 

understanding of the complexities qf marine life. Unit 2 - 
, The Glacier - focuses, on- glaciers themselves but stresses 

their relationship to the marine environment. 

'whether you choose to use both of the units or only one 
you will be building upon and expanding the students', i reformation 
about the sea, including its relationship as a part of the 
whole coastal environment in Alaska. . * 

If you have not used this curriculum series before/ you 

mdy want to prepare your students by using activities from the 
the books for the lowe'r grade levels. 



*■ 



V 



8 



r 



HE S, H 0 R E COMMUNITIES 
OBJECTIVE 



To understand 'that complex interrelationships exist 
among plants and animals of the mtertidal zone, 

r 

yTo understand that each intertidal organism is uniquely 
4nd closely tied to its environment. > , x 

To develop some elemental skills and understanding of 
the v methods of* scientific investigation* * 

Teacher Background ^ 

In any environment in which plants and animals can grow 
and survive - be it back yard, forest-, desert, or ocean 
floor --all^£erms of life that exist in that environment are 
in some way interrelated to the survival of the community as 
a whole* Almost inevitably, the interrelationships between 
individual species of* plants and animals and of these "or- 
ganisms to surroundings is complex and at first, perhaps, 
hard to comprehend* A bit of careful study and thoughtful 
observations, however, and ^oipe of the ntysteries may begin 
to be cleared up. ■ » 

In this study of shore communities, students will be 
introduced to several concepts - the idea of zon^tion, the 
concept of habitat, the tole of algae in a shore community, 
the importance of reiproduction and successful settling of 
tiny, new organisms, and the composition of a small com- 
munity. Taken as a wholeia study of .t^ese ideas- will give 
students a solid appreciation of the complexities involved 
in one. very important, close at hand, segment of the natural 
world. ' Hopefully, such a study would show them new ways to 
tiee things, encourage them to examine th^ir world closely, 
and provide them with the mental tools necessary to look with equal care 
.at the other £*rts of the Sea and land that are their heritage. 

It is hoped that before beginning this study with your 
students, you as a > teacher will read the. entire unit 
over carefully so that you will have the best possible grasp 
of its overall direction and" purpose* This will enable you 
to better adapt particular ideas or activities to your stud- 
ents and to the specific piece of Alaskan shore which they 
will, study. 
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Unit 1. .ZONATION 



Objective: . ' \ 

To learn that each iktertidal organism can live 
only in. a particular vertical part of the inter- 
• tidal zone. 

To consider some of the factors that influence 
vertical zonation of mtertidal plants and animals 

To learn a method for studying the differences in 
vertical zonation. * 

s « 

Teacher Background , 4 » k 

If the tide is-Aow and we look across the general beach 
landscape, it soon becomes. apparent that there are several^ 
horizontal bands or. zones, each distinguished by a par--^ 
ticular color -or texture. The special characteristics of 
each pf these areas come from the plants or animals that 
predpmmate in v that specific par^of the beach. 

Although .each beach has its own' unique characteristics 
in general there is a similarity to beaches in any 'given 
geographic area - if the beaches have the same kind of sur- 
face. . Steep, rocky shores of Southeast Alaska, for example, 
genera^y. have the same kinds of zones. Typically, the 
upper band of such a beach will look black, a colpr derived 
from the black „ encrusting lichen that cover the rocks* that 
typify the upper, or splash, zone. Moving down the rocky 
shore toward the water's edge, we wpuld find a zone of 
barnacles, a narrow band of yellow-brown rockweed called 
Fucus^ distich us . , a prominent zone of the dark blue 'mussels 
(Mytilus edulis) , and a low zone where a mixture of red and 
.browrt algae predominates. If the beach surface is primarily 
small boulders > gravel, or sand instead of larger boulders 
and bedrock, the sjones, are usually less obvious and less 
dramatic,. • 

After we recognize the fact that different intertidal 
organisms do tend to live at differing vertical levels of 
the. beach, the next question to be asked is - why? Several 
factors influence exactly where on a beach any particular 
plant or animal «can best thrive: f . ■ y * 

rwhere *the -food it needs is available m best 
supply 

-where it will find the light intensity to which' 

it is best suited 
-how great a resistance^&Jhas to drying out 
. -how much exposure to fresh water it can tolerate 
-how adaptable it is tq living in surf conditions 
-how well it can competje with other plants or 

animals , 

to 



\For every plant or animal 4 on the beach/ these factors are 
different and the combination of all the factors as th&y re- 
late to a specific plant or animal will , determine where that 
organism will be found. Looking^ t only a part of the total 
complexity we would find that because rockweed neecU more 
light than most other kin^s of brown algae but that it is 
ai^e resistant to drying, it can live higher up the beach and 
use a space where other algae cannot grow. Some barnacles 
are very resistant to drying and caui live^high up on the % 
beach; they could also successfully live lower on the beach 
but there they are crowded out by mussels*. As another 
example, some kinds or green algae are quite tolerant of 
freshwater and can grow in areas where fev* other marine 
species can survive. 

< 

Slow or stridden changes in th.e geology of an area also 
effect" zonation. Land masses in Southeast ^Alaska are rising 
very, gradually as glaciers and icecaps flrom the last ice age 
disappear. m Thus the inter*t±dal zone must shift gradually 
downward oyer the centuries. Evidence of this can be found 
at road cuts above the shores of 'Southeast Alaska; ther£ , 
very old shell material can b f e found - high'above the level 
of present beaches. Sudden 'geological change occured during 
the 1964 earthquake when some beaches around Princ^ William 
Soynd suddenly rose more than 30 feet. Intertidal organisms 
in these areas are still adjusting to the change 15 years . 
later and old barnacle shells can now*be found on rocks 
among alders, well 'abovte the highest tides- 
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ACTIVITY 1: ^Recognizing and-Mapping Intertidal Jones 

Objective: • >f 

To' recognize the five ma}or zones on a rocky, 

Alaskan shore* * 
» * 

i Materials: ■ 

% slide series illustrating five ^ones or otfcer 
illustrative material 



PROCEDURE 



At the core of any study/of beach zonation i$ the time 
spent. at the beach looking closely at zonatioh. Before go- 
ing to the shore, however, students "should be well prepared 
for what they wiJLl look for and what they wall do when they 
arrive at the shore. * 



Therefore/ begin this unit with a class discussion 
ai^ut zonation. (Be sure to include an appropriate movie if 
one is available.*) Discuss wittf students the idea that for* 
variety of reasons, ( some plants and animals that live in 
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*a}t water can stand fceang out of the water longer than 
others- Encourage students .to think of what some ■ of these 
reasons might be; lead them tQ a discussion of the factors 
listed here - / J 

»• 

- availability x>f food 
. ^ tolerance to light 

* "resistance to drying 

tolerance' to fresh water" 
ability to withstand surf 

' f J 

* By drawing jpn the chalk boajfd or by using an il lustra* 
tioh that you„have prepared ahead of time from the sug- 
gestions included with these materials, point out that on * 
rocky Alaskan shores there, are five distinct zones and that 
these zones are closely connected with the factors you have 
discussed and have decided might limft where a plant or 
yiimal qan lrve« 



/ 



Usiog the, slide, series and the wall illustration, dis- 
cuss. 'the five major zones" Which are marked by the presence 
of - - ~" * P 

„1 - black lichens ' % S 

s 2 *- barnacles * 

• * j y 3 - tockweed. * \ 
- mussels 

■ > 5 - red and brown aflgae ' 

Students will probably reco^nize^mussels, barnacles, and . 
perhaps £[ockweed. ^Explain to" students that the presence at 
each ,of these fi£e*kind of or-ganisms ma>rks a particular area 
or kind of community on the beaclr -,one that is made up or 
plants and animals wityh particular kinds of toleraSVs&es to 
how long thdy can be oi>t of salt-water.. Obviously, tfte *red 
and brown. algae and ttte 1 animals that" live with them have the 
least tolferance tb air while bl^ck lichehs need only to be 
exposed to salty air and occasionally to £he salt water it* 
self. • *N 

4 ~ ~ ' - * ^ 

At the Beach % * ' . ~\ 

" - \ *~ *v % ■ 

ACTIVITY 2. Calculating Exposure Time*«f Jntertidal Zones 

Objective: 

-determine how long, organisims in each of the 
five intertidal zones can tolerate being Exposed 
to airv 1 

\Maf6irals: '* L / < , . 

ti<ie book, w&tch 

12 . 



PROCEDURE . x 

Begin>thi» activity at the .time indicated for low tide, 
or r if, this is not possible, bsgin as the tide is flooding 
and make what notations you can. 

Have students check the beach to decide for themselves 
where each of the fiVe zones you have discussed is located. 
You may want to mark the top and bottom of each zone in some 
Way - with rock piles, ^with stak.es to which bright tape is % 
attached. As the level of the ( tide ris«&, record the time 
when it reaches each of the markers.' ,Y<g£r record may look 
something like this: * 

low tide . - 10:45 ' - pt 

^ E^p of red and brown s algae /zone* 11:53* 

top of mussel zone * . 12:50 

' top of rockweed zone * ,1:45 
v . * top of barnacle zone m jg£ 2:40 

^ ' top of black lichen #one 

Sit down 'with studeftts an<3, let them figure out how you would 
find out how long the barnacle can sta|^LiDeing out of water, 
hoy long the mussels can, etc. To makexhis calculation for 
the mussel zone, for example, subtract the time of low tide 
from the time it reaches the top of each zone: T * 

* ■ 

/^s ■ ie, 12 : 50 Mmussels) 

<ta 2 hrs,-5 minutes 

m. • 

Multiply by, 2 and you will know the total length of* time the 
mussel zone is exposed t^the air on that tidal cycle. 
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Mapping Intortidal Zones 
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CHAP* -TIDAL EXPOSURE 
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1 % 
ACTIVITY 3. Transect studies / 

Objective: 

To recognize that different" communities of plants and 
animals may be found at- differing beach levels. 

* • ** 

f * Teacher Background ^ 

Scientists often "may" a fcjeach by using transect lines. 
These lines are ^a way of taking random cross-sections of beach 
life \n a particular area. The sampling technique involves 
Careful counting of all organisms, plant and animal, ir standard- 
. sized squares- placed at regular intervals on 1 a transect line. 
^ Since the line itself is placed' at random across the study area, 
scientists can their use statistical analysis to obtain rough 
estimates of total populations present and an idea of which 
organisms are dominant m each zone. The method here will not 
be so rigorous as to include statistical analysis,^~Eut. . . (by 
trying these, techniques, etc..) By trying these techniques, 
students will begin to i^nderst;arid some of the techniques of 
scientific investigation and will discover a new way of looking 
at a familiar environment. ^ ' ^ 

If done carefully, this activity will take perhaps an hour. 
During a field trip to the shore, it may be one of several 
activities planned. , 

* 

Materials: * * 

review materials (slides, other illustrations) of 
* common mtertidal plants and animals - optional 

adhesive tape 

a 100 foot lenghth of 1/4 inch line 
coathangers - 1 for every 2 students 
meter stick 

pencils and .paper or notebooks 

^ , Discuss with students the idea and reason for doing transect 

studies on a beach. Prepare students for involvdftient in 
such an activity themselves by reviewing with them the common 
inter tidal T?lOTts and animals of the local area. This m^y be 
done Using slides, blackboard drawings, or any other kinds oZ 
illustrations. Teachers in your school from K-2 should be able 
to help you with review materials if they have been using the Sea 
Week materials with their students. 

• Involve students in preparation materials for the * . 
sampling. Using a meter stick, mark the rope at IOmeter in- 
tervals. At each mark, wjraf) an adhesive tape tag. Number the 
tags m consecutive order. ( Divide students into teams of tyo, or 
let -them choose partners. Give each team a coat hanger and have 
them bend i-t into a square. Now you are ready to go to the 
shore. . * 




At low tide, the si€e to be studied, select a distinctively 
zoned beach area and lay the rope out from high to low tide marks 
down the beach*. Keep the Tine as. straight as possible, angling 
it down the beach if necessary. Look at the line* and select an 
appropriate 1„ 2, or 3 meter interval at which to space out the 
counting squares to adequately cover each zone. Students may 
then pick numbers and place their counting squares next to the 
li/ie with the adhesive tag at the- center of the side of the - 
square touching the line. 

► * 

To do their sampling, 4 each team of tw<ntflast' make a rough • 
count of at least the dominant plants and ^animals in their 
square and record these numbers. UsualNLy it works best for one 
person to count* and, the other to record; students may want to 
trade off on these iobs so that each of them gets a chance at 
both tasks, it may T>e helpful, when reviewing the beach organ- 
isms BEFORE you g*o .to* the shore, to include a discussion of how 
V> set, up their data records. A simple record sheet would look 
as follows: 

* • 

, SQUARE NO. ' 3 



Plant or 
Animal N 




JJumber 


mussel . 




10 


worm 




3 


small snail 




21 











" ' ' ■ I 

Encourage each group of two to be as specific as possible in 
their listing of organisms, if there are two distinct kinds of 
snails r for exampl^, they may want to list them as snail #1 and 
snail #2. Algae should be listed descriptively - for instance, 
small red .algae,, thin green algae - and students may actually 
count the number of plants in their square or they may estimate 
how^nuch of the square the algae cover, as 1/2 or 3/4 of square.- 

In order to give a#l students a chance to be involved in the 
study, you may need to use all the possible plot marks on the 
line or you may need t6 set up two study lines - perhaps m ' 
slightly differing areas so that you can compare the. results 
of the plots on the two lines later. 

^ .». 

When you return to the classroom, construct a large chart 
and let students enter their own. data on it. The chart may look- 
as follows 



1 «" 



Plant ot 
>v Animal 

Plot X. 

Number 


Red Algae . 


Green Algae 


Rockweed 


Seastar 


c 

O 
J-l 

' (tJ 


Worms 


Mussels 


iH 
-H 

«c 


t 
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3. 
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4. 





















When the chart has been filled in by the students, involve the 
class in an analysis of fc whet it shows. Wh^t kinds of plants and 
animals occur low on the shore? Which ones : are high? Do any 
occur in eveiry plot? Which ar^e the most widespread? Entourage 
students to think aJbout why ;some of the plants or animals occur 
where they .do? What kinds of adaptations £o they have for living 
out of water as long as they do? Why , might particular organisms 
be able to stay out of the water longer than' others ?^ 

ACTIVITY 4,' Tide Ranges* • -\ • , 

Objective ; m ft 1 < 

*Tjo» realize! that f tidal ranges differ around the world, 
and eyen withiii Alaska. 

< -< 

Materials: 

Wcflrlcf map or map of Alask^ 
reference work, that* givers tide ranges 



PROCEDURE ' 9 

\ 

** i - ^ * 

H^ve a^Ll students or a -groyp of class members/ select 

particular places on the map and have th£m look up the tidal 
range for ^these places. Mark the figures on the map. 

This activity involves 'the skill of map reading and inter* 
preting tide tables. After the work is don©', draw £he atten- 
tion of the class to the fact that ti&al size can vary a great 
deal from place to place. 



) 



* If you^haVe used a map,-of Alaska J for marking tidal ranges, 
be sure to include inside and outside communities in Southeast 
Alaska, Cook Inlet and the Aleutian Islands. Be sure to include 
your own community II \, 
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Unit 2. AL<jAE 
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Objectives: 

-To learn the' main categories of # intertic}al algae 

and to learn to recognize them. 
-To learn to recognize a few irtfportant species of 
•.local algae. * 

*-To understand some of the liraortance and the uses 
of alg^e. 

-To r learn how certain algae can tolerate being out 
* of, the water for several hours. 

-To learn that different kinds of algae have dif'- 
" ferent densities - and to learn what ''density 11 
" means - 

* 

Teacher Background - , 

; ^ # < 

Plants that Hive mtertidally an^subtTdjLlly in p ur 
marine waters. belong *to a special group called aL§aeT These 
plants are especially adapted for living' m Water. Unlike 
the familiar, higher land plants^ algae have no roots, no X 
flowers, no seeds; * f 

■In general, algafe can be divided into two categories - 
the small, microscopic^ often drifting species, and the 
larger more familiar, macrocytic algae. 

The' tin/, microscopic species are called phytoplankton 
as they are adrift m the ocean. Phytoplankton species are 
♦one-celled plants, though tbsy may form chains or other 
kinds of aggregations. Though very small visually, they 
may divide rapidly if conditions, are right and thus become 
extremely abundant. Such abundance is termed a plankton 
bloom and can be seen. £>y the naked e^e as brownish or 
reddish matter m the water. . This phytopl^hkton forms a base 
for much of £ftfe life,in*the ocean - on.it feed only slightly 
larger -animals called 26oplankton, which are fed upon by 
larger animals, and so "on until it can be^ clearly seen that 
fishes, invertebrates, even the sea mammals are ultimately, 
directly, or ^directly dependent upon .these tiny, plants for 
their survival. - . x 1 i 

' / 

r Although most of the microscopic algae are drifters, 
some may be found on rocks and other surfaces where they are 
eaten by grazing invertebrates . Sometimes during the warm 
months when plankton "blooms occur, the plankton may wafeh 
ashore where it may cover the beach surface as a brown-red 
slippery film. 

-Large forma of ^lgae ipay grow intertidally or subtid- 
ally. These big, water-dwelling plants, though they m^y 
varjj, greatly in form, have several characteristics in 
common. Most of them Tjrow on 'hard surfaces - rocks, shells, 
pilings - to which thtay fasten with a special structure 
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'called a holdfast. The holdfast may be disc-shaped or *nay 
be like fingers, but in either case it functions to hold the 
plant to the solid surface and, unlike) a root, doesn't 
transport nutritive material's tp the plant from the soil. 
Macfophytes have no flowers or seed; instead they have 
special structures on the plant body itself whiclr produce 
tiny beginnings of new plants, A number of ttte Large forms 
of algae, including, the common bull kelp, have round bladders 
that are gas-filled and which help support the plant in the 
water, bringing f£s blades' nearer to the water's surface for 
better exposure to light', f 

/ 

Like all green plants, algae contain chlorophyll, the 
substance essential for the manufacture pf plant material. 
The three large groups of macrophytes are defined by the 
kinds of chlorophyll and other color pigments they ^contain; 

Green algae - 4 with green pigments. Found growing in 
intertJtdal or shallow subtidal waters. 

Brown algae - with green and brown pigments. Presence 
of brown pigment enables them to utilize a lower 
* level of ligtit than green algae require. There- 

« fore they may be found deeper than the' greens. 

Red algae - with green and red pigments* Presence of 
* * red pigments enables them to utilize an even lower, 
level of Tight, Thus ired algae may live in depths 
greater than those where brown algae are found, 

Intertidally , there are four main categories of algae; *"> 

Bluegreens - fdund^ mostly as a film on rocks or as 
sm&ll plants living on larger ones m (epiphytes) , 

Greens' - only a few species, but may be very abundant, 
Sometimes found where thei^^is fr^shysyter seepage. 

Browns 7 dominant by size. Most are low intertidaT 
-subtidal*' 

* 

* Reds - dominant by their variety of form and species. 
Mid -and low intertidal as well as -subtidal. 

Many of these aJlg^e are peren'nial, dying back or being eatefn 
in the winter, then putting out new growth in spring. 
Others reproduce annually, producing tiny spfcres that Settle 
on particular beach, areas. 




ACTIVITY 1. Rockweed - . : * 

* Objective: 

-To learn to recognize one common mtertidal sea 
-weed. . 

-To examine its growth form. 
Teacher Background 

Most children who have spent any time on the beach will 
be familiar with rockweed, even if they don't know a common 
or scientific n^ame for it. Some of them may know it as pop- 
weed. * 

Rockweed, or Fucus distichus (few-cuss dis - ti -chus) 
is the common, yellow-brow^ seaweed found in the upper 
mtertidal zone. The ti^of the blades become reproductive 
sacs an the spring^and^ill then pop if squeezed or stepped 
on. The plant grows d'ichotomously - that is, it always 
branches by twos. Counting the number of dichotomies from 
base to tip gives a general indication of the age of the 
plant, although each dichotomy does not necessarily equal 
one year's growth.- 

Materials: 

-rockweed - either at the beach or brought into 
the classroom for examination 

-magi^ifying* glasses 

s « 

i 

PROCEDURE » ' ■ 

If rockweed is to be used in class, collect sortie- anead 
of time, wrap it m moist paper towel and keep in refngera-- 
tor in a plastic bag '"for a day or two .until ready to use. 

. If you have enough rockweed, distribute a plant to 
eviery .pair on group of students - or have each student find 
a pi^ce on the beach Jno need to pull it loose there!). 
Have students examine the plant in general, noting how it 
feels, t.he shape of its holdfast, and.checking to see if- the 
tips of any blades are swollen.. * ^ 

Th^t is a good plant to use for reviewing the Idea of- 
sciehtiric names so give students the nam^ 

Fucus distichus J 

' ? . * 

Remind them that scientific names are underlined (if you are 
doing this Ofi the classroom and have written the name out 
•for them) and that th<* first word (Fucus ) isVLike a family 
name (Smith) and that the last word (distichus - which is 
NOT, capitalized) is like the* given name (Sam). 
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Explain that by counting the dichotomies, students wl^Ll 
be able to tell more <Sr less how old the plant is, A's a 
class,* discover what "dichotomy* 1 might mean by thinking of 
other words that start with the prefix "di" {divide, di- 
vorce, diverge). Have each student count the number of di- 
chotomies on the plant he or she is examining. 




With magnifying glasses, look closely at the Fucus 

plant, -paying special attention to the Sraall bumps on the 

terminal swellings. These are the reproductive chambers 

where microscopic new plants will have their beginning* 

• *„ 

ACTIVITY 2, Rates of Drying or Algae 

Objective: 

4 - -To discover: if different kinds of algae havp* dif- 
ferent tolerances to drying in air. 

Teacher Background 

If you have done^ny of the activities in Unit 1 with 
your.^ class, they will probably find it interesting to test 
for themselves the idea that some ^kinds of plants ,are able 
to live longer oup of water with6ut drying than others. 
Like Activity 2 in Unrt l^JUhis activity is -"based on a 
method of scientific investigation used by professionals, 
thus, though it is easy for students to do, it is "real 
scienc^".y 

J 

i Ma/cenals: 

' -a balance scale 
-aluminum foil 

-healthy plants of several species of algae\- per- 
haps collected during the class field trip and 
brought back to the class moist in plastic bags 
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t PROCEDURE .* • 

If students are not ^miliar wiJth the balance and how 
it is used to weigh materials, spend some time teaching them' 
how to use it. For initial learning, let each student try 
weighing some small object of his or her choice, learning as 
he or she does, how-to adjust the scale until it balances, 
'then how to read the weight of tfce object in question. 

After practice with*the balance (if needed) prepare an 
aluminum foil tray for each species o£ algae. (Students 
might divide into groups for this activity and -each group 
might be in charge of one species.) Weigh each tray on the 
balance and record its weight to the nearest gram. 

Remove the algae from the plastic bags aUd blot tlif 
plants to remove fexcess moisture. Place each plant on its 
tray and weigh* it. Subtract the weight of the tray from the 
weight of the' 4 tray and plant to learn what the plant weighs. 

Keep" the plants, in their trays at r<5om temperature, .un- 
covered, and weigh them at 2-hour intervals throughout tjhe 
school day, e^ch time remembering to subtract the tray 
weight. 

1 . V 

Continue weighing plants until they are dried or their 
weight ceases to change. This may tator several days fo* 
some sp.ecies. 

Make a graph of the {rate at which each different algae 
dries out. Your graph may l|x>H something like *his: 



\ 
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When the results have Been graphed/ discuss with* the 
cldjft what the graph means. Which seaweed dried out^f-aster? 
WhfCh dried out most slowly? According to how fast eacp one 
dfried out, how high or low on the beach would you expeat to 
find it? Do you remember from the field trip, where you 
found each of the kinds of algae that you dried? + f 

ACTIVITY 3, Finding and Comparing , Densities 'of Seaweeds 

Objectives: 

-To learn what density is. 

-To find the density of ^some familiar objects.-^ 
-To find the densities of several seawe'eds ana to 
think about what their densities might mean. 

Teacher Background ^ 

"Density" is probably a new 'term for your students, so 
th}.s activity will take a little advance teaching. When you 
introduce. th£ torjn to students, write it, say it, and 
explain that density means the relationship of how big some- 
thing is to £iow much it weighs. A^ a good beginning exer- 
cise, fiivide the class into groups or working with the class 
as a whole*, set out several . objects - 

styrofoaifl block 

wood * 4 

something made of - iron or steel or lead 
a book 

something glass - etc. " „ ^ 

Ask the strtid^r^ to .place the (objects in order from the least 
dense ^to the most dense. Whefi eyeryone understands the idea 
of density, you are ready to "scientifically" determine the 
density of several classroom objects - and of algae i 

J 

Mateb^als: ^ % 4 \ 

-small classroom objects^of varying densities - 
*~ p.e£ students select some! 

-samples of several species of algae - all in * 
fresh conditiorJv perhaps brought back from your 
class field trip\ 
-a balance i " « 

-a liquid measuring cup marked in cubic c^nt 
lmeters (cc) or milliliters (ml*) 
m ^ -a container big enough to hold your Largest plant 
^ specimen' or object „ ' 
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PROCEDURE 

li First the classroom objects - 

Take the large -container and asJ<-.\a student to fill it 
carefully with water. Fiil it up to A line that you have 
marked on it to indicate a standard waiter level. 

Using the^nSeasunng container, measure 'the amount of <*. 
water in the large holding container . Wasure it in cc. (1 
cc = 1 ml) . 



\ 



Take an object the density of which you want to. deter- 
mine and put it in the large container. \ Add water up to the 
line. Remove the object and measure how, many cc of water 
are in the container. By subtracting yoUr answer from the " 
total number of cc the container w6uld hi>ld, you now know 
the volume of the > object , 'or how much spdce it fills up. 

Dry the object whose volume you just determined and 
weigh it on a balance to the nearest} gramt » 

r 1 V 

Figure the density of the object by dividing its 
weight m grams by its volume m cc. Thud something with a - 
weight of *10 gram's and a volume of 2 cc would have a density 
of— 5- grams per cubic centimeter. * " 



You may^want to follow this procedure 1 with several 
classroom objects,, before trying* it with alctae. Point out 
students, that by weighing and meaduring" they have made a 
"scientific" decision about which objects are. more dense 
than others. Now they don't need to just rely on their 
guess work! , ' j 



to 



Then the algae - t ' % * • 

♦ .When students understand the procedure* 4 and understand 
what Wfe results^ell them* have them t»ry finding the density 
•of several kinds df algae. Follow the same procedure as 
you did above, but} remember to blot dry each piece of alqae 
before weighing itV. . * 

Compare the densities of the several kinds of algae. 
Try to include a peice of rockweed or some other algae^lrith 
floats in. your testing, what kind of densities do these 
seaweeds have? what do %he densities you found for" the 
algae mean about how they can live in a watery environment? 
Compare their densities with those of the classroom objects - 
or of land plants. 
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Other Activities - 



nit* *r 



1. Science-Phytoplankton. if you have a microscope 
available to you, you might consider having stud- 
ents take a look at* the other algafe - the tiny ' 
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microscopic; phbtoplankton . To do this, pull a 
fine mesh jaet through the water and save the green 
or brown "fecum" that you collect. Wash this off 
the net carefully with sea water and collect in a 
container with sea water. If you plan to use the 
sample the same day, refrigerate it until ready to 
use. To preserve the sample for later use, add a 
smal 1 amount of 4-5£ formalin solution to the 
'container. Look at a ffew drops of the wafcer under 
the microscope. You may see both tiny plants and 
larger animals, the flatter usually very active, if 
the sample is fresh, and equipped with several 
appendages. % s 

Art. Small algae can tse Easily dried and can/then 
be used* in any number of art projects. For this 
purpose select small* pieces of algae that are fine 
rather thaVi thick. Rockweed, for Example, - will 
not dry well, but Some of the tmall red algae 
will. Collect only those pieces which you expect 
to be able to use. Then you will need - 

a pan as large as the algae you have gathered 

heavy paper 

water " , 

Fill the pan with water and float the sea weed on 
it/ manipulating with \our fingers td^it spreads 
oat well. Slip the piece of paper under- the algae 
and gently lift it up and out of the water. Place 
the paper *with the algae between blotters or other 
absorbant paper* Dry for several days. The algae 
should adhere^ to tf^ paper , but if it doesn't use 
glue sparingly to hold it in place. 

Algae dried by this method may be used *n 
many f ways. Th£y may be used on notepaper, framed 
f$r warTT^decorations, protected under clear con- 
tact for > bookmarks. 

Food. "^Seaweeds have traditionally been impor- 
tant food fqr Alaska natives and for many other' , 
peoples around the world. As is true cheating 
any wild foods ^ knowing which seaweeds are*edibl* 
and how they are best prepared requires having a 
good tutor or- taking JLonq and careful hours of 
r * research of expermenfratioh . 

On your local beaches you will probably, find 
several edible species which' you may want to try 
with youi? class. Of these, th*> large, brown* algae 
called bull ke^p, or Nereocy,stis Lutkeana , one of 



the easiest to identify- Bull kelp is most fre- 
quently used -to make pitfkles - and one recipe for 
this may^e found in the section on algae in the 
kindergarten guide of this series. . 





The very thin, green blade of the sea lettuce 
may be eaten, directly from the beach and is some- 
times .used as* a salad green. . 




Xj£t Several species of red algae are tradition,- « 
ally used by Alaska 'natives but finding and ident- 
ifying these is best done with <the help of someone 
who already know4„the pl-ants and their uses. 

If you are hesitant to introduce algae as \ 
food to yowr^tudfents, consider seeking out some- 
ne fih your'Copmxljnity who uses' these plants for 
ood and asking that person tb share his or her 
nowledge with the class. 



An excellent and interesting book which in- ^ 
eludes jbptfr identification of numerous^species an^ 
mfcny interesting recipes using seaweedsS^: 
---'- The ,Seavegetable Book by Judith Cooper # 
. Kadlenety publa^dd fey Cl^rkson N. Potter t ^ « 
Inc./«7V. 288 £p.„ paperback* J 
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\ m Scifenc^ide*tifi t cation. If students are inter- 
ested^ in" learning the* names of seaweeds, they must , 
start^by recognizing that many of them do not have 
common names . In ^studying the seaweeds, they 
">* might 'begin by learning the three common plants 
that do; have names - ,* 
.bull kelp 
Irockweed, 

sea lettuce, ^ ____ 

They need also to recognize early that deciding^Tr^ 
an -algae is r£d, brown, or green is a first step 
in its identification. 

For help ,in identif yiQg^local algae, try to 
find someone locally who knows the plants well or 
consider using one of the following references: 

Scagel, R.F, Guide to Common SeaWeeds of 

British Cplumbia . If paper 4?ack book and t 
pagft of^he fine identification series J 
put*ou£ by the British Columbia Provincial 
Musem. Covers most of the common seaweeds 
foynd in Southeast Alaska* 

lener, J.£» The Seavegetable Book ^ CoveVs 
* some of the species common in Alaska and for 
. the species it does include it has excellent 
fc ' information an$L direction jf©r' use as food. 

Abbott, I. A. and G.J. Hol^enberg.' Marine A^gae* 
. of California . A large scientific vdluTTTST 7 
Many of the species of algae that £row along 
* the California coa^t also grow irt northern* 

k waters. • 

5- Observation. When you arjp at the sfhore^with your 

students encourage them to be aware of algae as a part 
©f the beach community. Suggest that they think about 
. hfcw different kinds of algae differ from each other in 
e -g - appearance. Have them feel several kinds - can they 
^ describe the dif f eajpnefes? Can they describe subtle 

differences in color, texture? Are they aware of where 
/each different kind^grows, what small animals live on 
\or under it/* how l$ge ,it is, how it looks as a small 
'plant? Being aware of such qualities i$ part' of being 
a keen observor - 'and a part of living .at its richest! 
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Unit 3. HABITAT 



S Objectives : 

-To become aware of different kinds of beach habitat. 
—To understand that different kinds of shore animals 
prefer different kinds of habitat. * 

Teacher Background • , 

J 

Every plant and animal Has a particular habitat or living* 
situation for which it is most suited. Deer, for example, liffe 
in forests, beavers live in swamps, whales live in open oceans, 
and earthworms live in soil. The marine intertidal area offers a 
great variety of small spec^lized habitats, each of which is 
used by one or more species ^f animal or algae. Some species - 
su'ch as the dark lichens growing on rocks in the ."splash zone" 
high on the beach or tube worms living in mud - have very nar- 
rowly restricted habitats, but others - like barnacles or the 
small snails called periwinkles -range widely over several 
habitat types. 

Several factors go into defining a particular habitat. Here 
are some of them: 

* beach type - bedrock ^ 
large or small boulders 
sand 
mud 

gravel 

Each of these is home to particular kinds of plants and 
animals. * 

' i V 

time of exposure to air at low tide |- This is involved 

in determining how high or low an organism can live on 
the shore.' (see unit on zonatipn) 

degree of shelter - Areas under rockpf, under ledges, in 

cracks, beneath algae, etc. (s ,may afford protection from 
•predators, from excessive* drying out, from wave impact, 
high or*low temperature's or abrasion from drift mat- 
■ erial. Some organisms prefer such places, but others - 
J like barnacles or mussels - live in open places because 
/ their soft bodies are well-protected by hard outer 
X shells and because they need open, circulating water' so 

\ they caftv feed. 

Tide pools age specialized habitats that enable low inter- 
tidal forms to live higher on the beach -,and thus perhaps escape 
some of their usual predators. 

ACTIVITY jl. Mab i tats and Temperatures 

Objective: ^ 

-To determine if there is a difference in tempera- 
tures among"- various shore habitats. 1 

* Oo 
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Materials: 

-thermometer 

-paper and' pencil for recording 

PROCEDURE 

This is a shore side activity but it is best carried 
out with an advance introduction to the idea of habitat. 
Therefore, begin with a group discussion of the idea r>f hab- 
itat - you might want to suggest that students look through 
periodicals and find pictures of as many different habitats 
as. they can. Have each student explain one habitat to the 
rest of the group. 

When students have a grasp of the idea of habitat, in- 
troduce them to the idea tfcat -there are many different kinds 
of habitats on the beach. See how^many different kinds of 
beach habitats they can think of -'write them on the board, 
perhaps have each child draw a picture of what he or she , 
imagines ONE beach habitat to look like. 

( 

When the- class goes to the shore, be stfre you have out- 
lined with theih ahead of time what tfiey will do. Perhaps 
you will want to divide them into groups and entrust one 
thermometer to each group - preferably with an adult in 
charge, or you may want to assign this Activity to only one 
group out of the whole class. Be sure to give students 
practice in reading a thermometer and ^explain to thefrr. the 
kind of information it gives^them! In either case* students 
should be armed with pencil and paper that looks like the. 
following: 



■ HABITAT 


TEMPERATURE 1 























With adult supervision, let students identify various m 
habitat types, then measure the temperature, of each - per- 
haps noting if it is an air temperature or a water tempera- 
ture. , p 

Later students may want to make a chart listing hab- 
itats in order from coolest to warmest. They may want to ^ 
compare tiheir temperatures with others - human body temperature, 

room temperature 
* freezing point 

boiling point - etc 

' 2Q 
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ACTIVITY 2.^ -B.each Habitats and Their Inhabitants 

- Objective:, 

To ie'arn what shore animals live in what habitats 

Materials: 

pencils 
clipboards 
charts, 
*? 

METHOD 



Prepare a, chart suCfc as the one that follows - you may 
want to develop it wUh student help, encouraging students 
to anticipate what they might find at the beach before qoing 
there. ' * 



During class time at the shore,, let students work in 
groups to identify a variety of habitats and carefully ex- 
amine them to see who lives there. Their findings should be 
recorded on the charts at the sites - and students should 
not hesitate to add additional^ habitats* - perhaps man made 
ones* such as discarded bottles/ rubber tires, or wharf, 
pilings - and inhabitants to their lists! 



Mussel 



Sea Cucuober 



Hermit Crab 



Pock 
Pace 



t >. 

Tide 
Pool 



On 
Boulder 



In 

Crack 



In 
Sand 



In 
Mud 



Under 
Rock 



On or 
Under 
-Algae 



On or 
Under 
Animal 



On 
Pebbles 



In 
Gravel 



Other 
? 



Barnacle 



Starfish 



Urqhm 



Anemone 



Worm 



Clam 



Algae 



(Add Others) 
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Follow-up the shore time with class analysis of the charts. 
Where would students now expect tj^at they would find barn- 
acles? Where woul'd they go to look for worms? etc. , What 
can they 'say about the kind of habitat each animal prefers? 

ACTIVITY 3, * Habitat Preference Experiment 1 

Objective: 

-To experimentally determine which of two 'habitats 
a particular sht>re animal prefers. 

Materials: 

-rectangular pan 
-sea- water 

-a dozen or so .individuals of model shore species 
such as ^mphipods (beach hoppers) , isopods 
(pill bugs), snails or hermit crabs 
-material to make a habitat - rocks o? sand or 
mud; etc, 

M ETHOD 

4 

Collect a dozen or so individuals of one kind and bring 
them batk to the class room* (yau may want to do this col- 
lecting during your field trip and conduct th£ .experiment \in 
the classroom as a follow-up to the shore, experience, ) .Keep 
the animals in a cool place - perhaps wrapped in salt-water- 
moisted towels -in a refrigerator - until you are ready to 
set up the experiment* m v 

When you and 'the class are ready, f llJL the pan with sea 
water and arrange a habitat at either end* Some sfets of 
habitats you may want to set up are tpe following: 

algae vs^\small rocks * /> 

sand vs rocks 
gravel v£ algae 
t dry vs wet 
light vs datk ' • 

Place the animal in the center of the pan and set the pan in 
a cool place, perhaps just outside the classroom door in a 
shady spot,* Watch, or check the pan at short intervals, to 
see which habitat the animals prefer. You may want to try 
one kind of animal with several choices or try severed kinds 
of animals with the same or differing choices. 

If you did activity 2 above with the class at the 
shore, you might compare what you observed at the beach with 
what you learned from the classroom experiment* 

m 

\ 

V 
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ACTIVITY 4. Under Rock Habitat 

Objective: • 

4 . -To explore 'in detail one ^particular shore habitat. 
METHOD j* ' 

If students have thought 'about habitats in general and/ 
or have explored several habitats at the shore by doing 
Activity 2, they 'are ready to look very carefully at one 
particular habitat at the beach, a good one to pick is the area 
under medium-sized-rocks-at-low-tide-level , because it can 
offer a range of fascinating inhabitants. 

Choose a likely spot in the low mtertidal zone and 
carefully turn over a rock or two. You may find brittle 
stars, sea cucumbers, clams, blennies, and/or worms, including per- 
haps a harmless, bright orange, ones that may stretch to 
three feet long or more! Be sure to^mmd children to turn 
the rock back over and put it m place again after they have 
explored this small, habitat. The animals that live under 
.the rock were there because they could survive in that hab- 
itat; by failing to replace the rock, you would be destroy- 
ing their small habitat. 



ACTIVITY 5, Intertidal Role-Playing 

. Objective: 

-For the student to imagine he ,or she is a parti- 
cular kind of shore anim&l and to think about 
the habitat requirements of that animal. 

Teacher notes - 

Beach observations may be reinforced by having the 
students act gjit various kinds of, plants and animals that* 
would occur in a given habitat. Perhaps you would want to 
use this^activity as a summary, of what students have learned 
about the habitat preferences of beach critters. 

METHOD | ' 

i • * 

This activity coUld be carried out in many ways. As 
jwst one suggestion, consider making up a set of slips of 
paper, each with the name of a common bearfh plant or animal 
on it. Have each student draw the plant or animal on the 
'slips of paper, think about where he would, go in the class- 
room ta act out where that animal or plant would live on the 
beach. Then at a signal, each student could move €o his or 
her chosen place. For example, under rock species might 
congregate unfler a table, crevice dwellers between book- 
eases, etc. , 

•4 
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Unit 4, Reproduction and Settlfement 




^Objectives: * * 

-To learn that for many marine organisms/ repro- 
* > duction is triggered by seasonal change • 

-To learn to look for and recognize some common 
shore animals as they spawn or ^ttle out as 
young. 

Teacher Background 

, Spring is time of awakening/ of renewal. On land// 
birds build nests and, lay th£ir eggs, seeds germinate, and 
trees that wer£- bar£*all winter ledf out again* At the edge 
of the sea, the same kinds of/ processes occur, for spring is 
a time of growth and of new generations ther^ too. 

Triggered by increasing hours of daylight and higher 
temperatures, beach- animals and plants hurry to reproduce 
their land* Snail and nudibranch v egg*s become common on the 
beach and millions of barnacle larvae settle out and .try to 
establish themselves on every available hard surface • 
Blennies auard egg masses beneath low iritertidal rocks and 
sculpins*nide beneath the sand to protect their eggs. New 
algae growth is evident on rtocks in tfte low intertidal zone 
and the sea itself iqay turn green or brown with the sudden 
multiplying of phyoplankt>qn, the microscopic, one- celled 
plants of the sea, 

Inttfrtidally, many new organisms are randomly distrib- 
uted up and down the beach, having been carried hither and « 
yon by waves or changing tides* Soon, however, the forces 
discussed under the unit on z^nation take a heavy mortality, 
weeding out" those young that have settled in inhospitable 
territory, Thus,tl%e already existing pattern of plant and* 
animal distribution on the beach is reinforced once more*. 

In areas wheret glacial pack, ice scours the shoreline, or 
where temporary pollution or other roan-originated disruption 
has eliminated mpny organism^, a process^ of ecological 
.succession occurs as nfew generations settle in the open 
areas, compete With each other for survival, and gradually 
establish themselves or are banished, 

ACTIVITY 1. ' Thinking About Spring as aTW of 

. Reproduction and Renewal 

Objectives: 

-To encourage students to think about spring and 
> .the reasons it might be a. time for reproducing. 
■♦ -To prepare students to look for signs ( of repro- 

rr duc'tive activity at the shore. 
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METHOD 



, ■ 

If in your classroojn, y«*u include seasonal projects or 
discussions in spring, include the shore' Help students 
realize that spring renewal, awakening occurs at the beach 
and in the ocean as well as on land. Talk with them about 
all the things that happen in spring - 

new wild animals are born 

flowers bloom 

grass turns from brown to green, etc. 

When you have covered the more obvious ideas, ask what they 
think might be- happening at the beach. Most of them may 
have seen - female crabs carrying eggs, 

* the ripening orange egg masses of urchins, 

capsule like eggs -of snails,, 
, special sand collars wi'tff eggs laid btf moon snails, 

I 

When students understand that spring is a time for new 
ariimals, ask them why. they think this might be so. Why 
should new animals be born< in spring, why should eggs be 
laid then, vhy should algae start to grow and new barnacles 
settle? The important concept they should realize is that, 

^The warming temperatures and greater daylight 

1- cause new growth to occur so more food is 
available ' 
"create less, harsh conditions so that the 
chances of survival are greater than they 
would be at many other times of the year. 

By being born in spring, new plants or animals have the ' 
longest possible warm period to gain in size, 
strength, and food reserves before the cold and 
dark of the following winter. 
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ACTIVITY 2. Settlement of New Organ i-sms on the Shore 

Objective: 

-To observe spring time settlement of new* organ- 
isms at- the shore ■> 

Materials: 

scraper paper and pencil 

blowtorch (optional) magnifying glass 

tide table' ( ' 

marker, such as orange plastic tape 

METHOD 

On the calendar" and with tlfe^help of a tide table, sel- 
ect a day in -April or early' May when there is a reasonably 
low tide at a convenient time. You might do best to pick 
several alternative days in order to allow for inclement 
weather, change of plans, etc. 

26 3-3 



Prepare the clasp for* the , idea that ypu are^ gding to go 
to the shore and clear a^sifall area, mark it, then plan to* 
re turn. to it* in aeveral weeks or a month to see what has - 
happened to the cleared area* You might encourage stude/its 
to put forth their own theories about 3tfhat might happen ui 
♦ that time span - you might even formally record their 
suppositions so that latter ypu can ch^eck them aga\nst what 
they actually observe* 

On the chosen day at the time of low tide, take the 
class to the beach and select an area of bqulder *or bedrock 
in the low' or mid-mtertidal zone. Using the scraper or 
scrapers, clean off an area about one-square foot in size. 
If* you have a small blowtorch, burn the area to ^nsure that 
no life is left there. In some way, mark' the area'whiCh you 
have scraped - you may want to put a small mark of paint at 
each corner of the, plot, tie, a brightly colored tape marker 
to a convenient anchor, or divide some other method of mark- 
ing* As double insurance that you will be able to locate 
the plot again, involve the class in making a careful map of 
^the area and deciding -how to give themselves direction to 
finding it again. Like drawing a treasure map! 

Return to the plot after several weeks or a month. 
Test your memories and your map making abilities and see if 
you can locate the plot. Assuming .that you find it, make-a 
careful list of the animals and 'plants that you find growing 
in the once cleared, area. Record for each organism thp num- 
ber of individuals that you found. Because many of the n$w 
plants and animals may be very small, a magnifying glass may 
be helpful both in counting them and in identifying what 
they are. 

It might be interesting to ti;y this activity with two f 
plots - one in the low intertidal zone and the other higher 
6n the beach*- to see if there are any differences in the 
kinds or number of organisms that settle in the two areas. 

When you return to the classroom, copy the plbt charts 
on to the blackboard - or have each child make a copy of it 
for his or her cummulative record of class marine studies* 

ACTIVITY 3, Estimating Barnacle Settlement 

0b3ectives: ■■ _ 

-To develop a comprehension of how many /new barn- 
1 v acles settle on intertidal rocks each jiear*' 

-To try some big mathematicl 6alcul*£ijjhs. i 

Materials : ' ^ 

knives or a small instrument for scraping 7 



mSthod , , v 

In, spring", barnacles set on. rocky intertidal areas in 
abundance. Whil* you are at the shore with your class, 
choose a small rock covered with new barnacles - this is 
perhaps best done in May. You may .wish to use only one rock 
for the whole class, divide students into groups with one 
rock per group, or .you might wish tp make this an individual 
activity. 

In any event, count the number of barnacles on the 
rock, try to guess how many similar barnacles there might be 
on the whole beach area you are studying, if you or class 
members are mathematically inclined you might rope off a 
larger square sector, calculate its area in squafce feet or 
square inches, then figure out what percentage/of that whole 
•area, your rock would be. ( 
« • 

Whether you actually calculate the possible number of 
barnacles ij^ the new set in that area or whether you make a 
guess, the number yop come up with will be huge - and 
impressive U 



ACTIVITY ^. Search in Rites of Spring 

Objectives: 

-To realize that sea urchins spaWn in spring. 
-To see and examine their ripening gonads.^ 

Teacher Background 

In spring sea urchins gaVher ip great numbers^in shal- 
low waters to spawn . By doing this* they have the highest 
probability of a large number of eggs being fertilized when 
eggs and sperm are released into t$e water . ♦ 

On -a good low tide, many sea Urchins lie exposed to the 
air* if it is spring and they hav£ not yet spawned, their 
gonads will be ripening and full o£ eggs or sperm* In many 
parts of the world sea urchin gonads are regarded as a del* 
icacy and are highly valued as. food* Few people in Alaska 
use them as food, but i1*is, nevertheless, interesting, to 
show them to students - an example of spring reproduction in 
the sea and perhaps as a source of'survival food! 

METHOD 7 v 

■ • • i 

If you are a± the beach vith your fclass in May, you 
could find sea urchins in abui^Jance. While stressing the 
need to try to avoid stepping on - and thus killing ^ these 
prospective "mothers and fathers", students should be able 
to accept' your sacrificing one dt these 
tiortal purposes* 
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So break the urchin open carefully and look for the 
five bright orange masses -the gonads. If you have a mag- 
nifying glass, you may want to look at them with magnifica- 
tion. / 

ACTIVITY 5* How Rockweed and Limpets can Prevent Settlement 

Objective: J 

* -To examine some ways that the sucoess of settle 
ment.of intertidal plants and animals may be 
limited. 

Teacher Background- ^* v 

As has already been mentioned, many factors act against 
newly settled plants and animals in the intertidal zone; 
limiting theirr numbers or restricting where they can manage 
to survive. Two of these factors cap be observed fairly 
easily on any rocky, beach during the spring., 

Rockweed, or Fucus, ilBlike most large algae, a quality 
means that it sways back atro' forth and from side to side 
with every bit of wave action. ,This whiplash movement often 
effectively prevents barnacles from settling beneath or 
around it. 

, Litftfcets, in a very different way also affect settling. 
They are grazers and tend to clear off the area surrounding 
them' by their feeding activities.* 

METHOD 

• * 
When you are at the beach carrying out other activi-, 
ties, assign a few students - or the whole class - to look 
for areas where students can see the evidence of limpet 
grazing or rockweed movement on settlement of new, spring- 4 
time organisms. 



Unit 5. The Mussel Community 



Objective; 

-To study "one group, or community, of common shore , 
animals* 

Teacher Background 

The common blue mussel , Mytilus edulis , can be found 
worldwide. It occurs on rocky intertidal areas, and there 
it is one of the mqre dominant life forms. Dense patches of 
mussels not only 'mark one of the major zones on beaches but 
also f ornf a protective environment fojjmany smaller organisms 
that need cracks and crevices or other tight places in order 
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that U ar^^^ Se i S an<i their -"dependents" form communities. 
hhJ; aI distinctive part of the mtertidal zone - and 
that deserve close study. .» 

'ACTIVITY f, Measuring Mussels 

Objectives: 

-To demonstrate that some animals, including 
mussels and barnacles, fall into recognizable 
( size groupings. 

-To realize that size groupings may correspond 
with age groups. 

* 

Teacher Background 

Some marine animals", suSk as barnacles and mussels, 

Ire W s^wned r 0 ? idl ^7 spring * whence animals 

are spawned or settle to a hard surface and begin to grow, 

S!Si-?; C ? USe aU barnacles °r mussels, for example, m a 
particular area will grow at about the same rate, measuring 
the size of numerous individuals and graphing the results 
2 ■ 9 S e * a i V " U * 1 P lcture .of the ages of animals represent- 
ed m that location and tf their size at a particular^? 

Materials: 

-verneir calipers - or rulers 
-graph paper or a -'substitute 
-pencils 



METHO D 
0 



. 1. BARNACLES - when you are at the shore with your 
lit*,' f Ind / n area where small, medium, and large barnacles 
are, living far enough apart that individuals can be taea- 

S£?k ^ a ^»«h th ? ?5 ea . test dimeter of 40 or 50 barnacles. 
Make a bat graph of the results and see if you can dis- 
tinguish several groups that form clusters. Explain to the 
h^f™%£ hat because* barnacles all set at the same time and 
because they grow at about the same rate, these may rep- 
resent 'year classes" - that is, the smallest barnacles may 

or maJ'hP Si U ? Y ? U A "F luded very, very small individuals) 
or may be the animals that are one year old. The next 

forth Srin9 W ° Uld r,5present animals a year older, and so 

Consider, developing some math activities with the re- 

aro^>°H rt S aVe ,H' btai -^- H ° W big are the bar nacles in each 
group* How much variation in size is there in each group? 

How much difference between groups-or how much do the barn- 
acles grow in sizer from one year to the next? 

2. - MUSSELS - At the shore, collect 40 to 50 mussels of 
various sizes down to very tiny ones if you can find them. 

30 n ( . 
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Measure the greatest length of, each mussel'and make a bar 
graph* of the results. Consider some of the same kind of 
questions included above with the section on BARNACLES. 

* 

ACTIVITY 2. Algae and The Mussel Community 

Objective: — 

-*To determime if algae grow on or among mussels. 
-To think about what this may. mean to the mussels. 

Teacher Background x 

Mussels are filter feeders, that is, they feed by 
pulling water into their bodies through an incurrent siphon, 
filtering out microscopic plants and animals from the water, 
then expelling the water through an excurrent siphon. In 
order to feed successfully in this way, mussels mvlst be 
relatively clean - free from silt and free from other organ- 
isms that would interfere with the all-important intake and 
expelling of water. 

If you look closely at a bed of mussels, you will find 
that very little al„gae seems, to grow there - although algae 
may be growing luxuriously only a few feet or even inches 
away. Algae justldo not s6em to be able to attach to mussel 
shells and those olants that manage to grow in between 
mussels are often crowded out. , * 

METHOD y/ • - 

At the shore, either ask the cla,ss as a whole or a 
small group of 'students to examine a mussel bed closely and 
note - or collect - all the algae they find growing there. 
When students have done the 30b thoroughly, evaluate the 
quantity. of algae found. Ask students how they would cate- 
gorize the amount of algae found - was it very little, some, 
a lot. 

Involve the students. m a discussion of -why this might 
be important €0 the mussels. You may need to review with 
them the idea of -how mussels feed - you may even want to 
open a mussel and find the two sihpon openings. Discuss 
with them the "effect that rockweed growing hearvily on mussel 
shells might have on the animals - ability to feed. 

.ACTIVITY 3. Watching Mussels, and Barnacles Feed 

Objective: 

-To observe mussels and barnacles 'feeding and to 
* m understand what is happening. 




Teacher Background 



As the tide comes in*itlcovers mussels and barnacles* 
There §ijimals relax their mtidcles r allowing a gape to appear in 
their ha^d protective coverings, and begin to feed. 



In Activity 2, it has been mentioned that mussels are * 
filter feeders that remove tiny food organisms from water 
that passes through their bocja.es. Barnacles feed in a dif- 
ferent way, Thtey too rely ort tiny drifting plants cuuf 
animals for nourishment; but ir^stea^ of taking this food from 
| w^ter that enters through an Lncurr^nt siphon and is ex- 
pelled through another siphorl, barnacles catch the small 
t plants and animals w^th a feathery structure that is actually 
I modified legs of ttfrs animal tihat lives with its 'headtpezin- 
\| a nen^ly cemented to a rock or lother hard surface. if ± s 

Uweep its food-catching device 



; through the water with a rhythmic repetition., each time 
! bringing the structure mt£ its shell to deliver any food it 



undisturbed, a barnacle will 
through the wate 
bringing the str 
; ffiay have caught, 

ial : 

~food coloring - optional 



Material : 



i 



METHOD 



t 
1 
I 

u When you are at the shor^, watch carefully .to catch the 
^incoming tide as it' reaches the zeftes of mussels and barn- 
acles. With students well protected from wet feet by good 
'rubber boots, gather class members in small groups to watch 
jthe feeding activities begin. x 

1 When, you are observing mussels in action, it may help 
olf you introduce, a bit of food, coloring to the waters near 
them. By watching closely, you may be able to see some of 
the colored water entering one of^the mussel's* siphons' and 
^hen being expelled* from the other. 1 
i * 

\ . Be. sure to discuss wifh students whatsis happening. 
Kelp them understated what thfe inussel of barnaclJ is doing, 
what it is feeding on and how*' * ^ 

AcWlTY 4. Starfish and Hussks 

i Objectives : | ' * 

-To recognize that just as mussels f«d on smaller 

organisms, so they tod are food forL^Sigger animals, 
-To think about starfish as animals that feed oh 

mussels. » i 
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Starfish are one of thempst important: animals that 
feed on mussels* If a ,.gtkrfisn is hungry and comes upon a ~ 
mus'sei, it will wrap itself around theTSiv^lve, and grad- 
ually pry the two valves apart by using the combined pull of 
hundreds of tube feet* When the mussel shell begins to gape 
as the muscles holding it shut* relax, ~ the starfish may 
insert its stomach inside the mussel shell and digest the 
soft mussel in 4 place instead of pulling it out and swallowing 
it whole. 

Livdncf^in the tube-foot grooves on the underside ofpthe 
§tarfish may be small scale worms. These animals, so named 
because of the large, .overlapping scales that cover their 
bapks, exist #fcmmen sally with the starfish. That is, they 1 
do starfish- no harm but merely benefit by living so closely 
with it - probable by taking advantage of tiny bits of food 
tlJiiJ: are available ,to it begause of the way the starfish 
.lives and feeds. £ 

METHOD * 

If while you are at tri£ beach wit£ your class, you" are 
lupky enough to find a starfish feeding on a mussal, be sure 
to examine it closely and to share the observations with the 
class. Can they see the tubevfeet exerting force on the 
mussel^shell? Is there any sign that the mussel shell is 
beginijirig to "gape? Is the stomach of the starfish extended 
outside its mouth? Perhaps into the mussel shell? 

If you do* % .€ find an* starfish feeding on a mussels, 
you could still point out to students that starfish ere 
predators oh mussels. Ask them how ttiey think a starfish 
could eat a mussel. How could it open the mussel's shell? 
How could it get to the soft mussfel^-to eat it once the. she y. 
was open? * 

-While you are examining a starfish and ^considerin 
* th6se questions, check to sem if there is a Scale worm 
living witir the starfish. *If you find one, examine 
closely and* ask /students Vhat advantage there might ie to 
the worm in livjng there. Would its being there be qo0& or 
"bad for the/slarfish or would i% taalk» ahy difference^ ^11 
to k&t* . * ' • * • ; ' , \ 
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ACTIVITY 5, "Examining a Mussel's Muscles 

Objective: 

-To examine *he muscles of a mussel and to compare 
• them with the muscles of other bivalves. 

4 

Teacher notes * i 

i 

This activity may be conducted at the beach but it 
could also be brought into the classroom - either ibefore or 
after a beach field trip. 

t Materials 
~ -a mussel 

-one or more other bivalves such'as clams or 
cockles 

METHOD J? 

Cut open the mussel and find the muscles that hold the 
*ell closed* Be sure- all the Students have a chance to see 
'them. , * 

• ■» 

Open the 'other bivalves, and find the-'sanfe muscles* 
Are they in the same position in the shell as those of the 
mussel? 

4 ^ 
1 

t 

If you conduct this activity at the beach/ feed the re- 
mains of the mussel and other bivalves to one or more anemon- 
.es that are open in shallow waters. You may find small 
anemones in tide pools for this. Encourage class members to 
observe what„happens when the food pieces are placed on the 
tentacles of the anemone. 

ACTIVITY 6r. Counting Byssal Threads 

Objectives t " # 4 




-To become aware of the byssal threads, or byssus, 
t>f mussels - to examine it closely and krtow how - 
it is> formed and how it functions f 



Teacher Background 



. While you are examining other aspects of the mussel 
community at the beach, find a place where individual mussels 
can be isolated. Have several - or all <- students select 
one mussel and count the number of threads holding the 
mussel in place. How many does v each rausfcel have? * 

Test- the strength of the threads. If one thread can be 
ideated, see how much forcfe *is nefeded to tear- it free. 
Cttflfcse ONE mussel that is particularly well anchored and 
find out how much pull mufct be -exerted to remove it from its 
fclace of attachment. 
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ACTIVITY 7. Limpets in th^Iussel Cq|mmunity 

Objective: 

-To be aware of limpets as a part of the mussel 
community. o 

>• 

Teacher notes 

Limpets live in and around jwissel clumps, usually 
grazing on films of microscopic plants that form on the 
rocks. They feed by use of radula, a rough "tongue" with 
many minute hooks or teeth thcft^ are used for scraping. 

METHOD . . ; 

While at the shore involved in studying the mussel com- 
munity, remind students to watch for limpets. It they find 
sojne, quickly and carefully pry one loose. (The essence 
'Of this is .to be quick and to surprise the animal before it 
clamps -down tightly to the rock beneath it. Sometimes a 
knife or putty knife is a help m dislodging them.) 



Examine the mouth of the animal. You may find traces 
of what it had been eating. If you have a hand lens, you 
may want to cut the animal open near its mouth and pull out 
the long radula so you can examine it under magnification. 
If you have a microscope at school, you may want to take 
back a limpet and do this in the classroom. Note the hook- 
like projections that do the actual work of scraping up 
food. 
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SOUTHEAST ALASKA 
A Landscape Carved By Glaciers 



by 



Pat rick. Thrasher 
USDA Forest Service 
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Outline 

■ " ««. 
Recommended Prerequisite Material 

Classroom Activities * ^ 

A. Modern glaciers and icefields of Southeast Alaska - a mapping activity 

B. MoGraw Hill film "How We Know About The Ice Ages" C 

* * ' v 

C* Slide program "Glaciers Arqjind You" 

D. Classroom observation^ of the properties o/ ice 

E, Geologic time Ufre and glacial history * * 
Field Investigations 
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I. Recommended Prerequisite Material 

> * 
■ 

To achieve the greatest benefit from these activities, three topics 
should be discussed before working on this unilf'. To fully understand how a 

glacier forms and operates, students must first have a basic understanding of 

» /« 

the properties of watftr and the water cycle. To complete the napping activity, 
« * 

students should understand the usefulness of a map ^nd be able to read one. 

Before #workln£ with the observations of the properties of Ice students will 

* • 

need to be familiar with the concept of volume and how volume is measured. 

• ' • 

These concepts should be covered sufficiently in your science and 

* 

geography texts. You may find it desirable to review them with the class as a 
lead into these activities. 

II. . Classroom Activities 

A, Modern Glacier and Icefields of Southeast Alaska - A Mapping Activity 

This activity Is designed to acquaint your students With basic geography of 

Southeast Alaska and the location of the major Icefields and glaciers of the 

region. ( ' v 

1* Distribute Tongass National Forest maps to the class, one map per* 

student* 

2> Briefly discuss h6w to read a map* Mention the legend, scale, 
direction and principal abbreviations. - 

Task A - Mapping Activity 

1. Find your town on the map. Locate the glacier closest to your town. 



2. Many gtac^&u <n SouAhzaAt ,A&ufea ate un-nanzd* Tho&t that <x*e named ate 

37 & 



labeled on the map*. ["Gt" ii> the abbKevuvUon {ox Qta.CA.zA.) 

How many named glaciers are located wfthin fifty miles of your 'town? 

3. Is your town near an icefield? "Outline- the boundaries of the icefieid. 
Are there other glaciers that have the same source as the glacier near your 
town? How did your glacier get its name? How did the other glaciers get 
their names? 

4. Find other ^glaciers and icefields in Southeast Alaska. (They may not all 
be named*) > 

inhere are' most of them located? 

5- Can you find any glaciers on islands 7 Where are they? 

6. Thz Zand $onm>> o& SouthzaAt A&ufea me iomzd by q&qlqmxI avUv/Ay' 'lO w QQQ - 
I, 500,000 ytoAA ago. 

Describe the land forms of this area. How might they have been caused by 
glaciers 1 ' m 4 

7. How rai^ht- the' unique land- forms of Southeast Alaska affect the kinds of 



marine life here? ' , 



Gtacivu havz bzzn cattzd "na£u*e'4 buZtdozvu". A* an vio^vz powi, tkzy okz 
thz ttongut faxcz at m*k aUojung thz thapz o£ thz with'* 4u**ace. Glac^zu 
OAe be*t denned a a body ok ice in motion oven a land aoftfcce . The. movvig 
ice. hM all the ptipvvtieA of a vu>cwuj> klald, Ujotom a peXh ok leMt 

\ 

1 ' 

KZAtZtancz op it move* £iom it* 4outfEes^n an <t<L&dLd down through a vattzy 
tcumd* it& tzAmnu&. Thz movln^jicz pick* upland, lock and gnp.vzt f^om the 
vattzy htao\ and m>a> ttiU matvUaZ to giuxd way thz 6uM.oun<U>tg bedrock 
caKving the typical Ueep mJULed a-Shaf^d valley o& a ' glac<d£ tand&capi. A* 
a teAult o& glacial 'activity duAing the. &oua majo\ <.ce. age* ok the PleAAtocew 
[beginning about 1.5 mOlion yea** ago and eixoUng about 10,000 yeau ago] what 

■ » 

Had *een live* valley* 6eja/ie the ice agzs we*e caAved out to become the hu<de 
" 38 ^ 



f 

Pateagz. % Thz Jntidz Parage is xzaJUy a *zaaza^$ iloo'dzd glacial valleys. 

§&vz\al iacXx»u contA^butz to the, /iLchnzss o& the. majioxz env<Aonmznt oh thz 
lns±dz Passagz. Somz o& thzsz may be xzlatzd to thz glacial oistgXn o& t/ie Mtiiway 
" titulz othe,u (Viz <n pant xeJtated to thz pteaence oh modem glac^eAS along the. 

mtzAivay. GlxuueAs o^ the past havz cojwzd deep mmoio vattzys ^^th stzzp s<dz 

♦ * ■ 

wills tikijdx axz nzlaXxvdty piotzctzd from thz stonsns the. open ocean. Because 

oh th*s pKotzct^on tkzsz mtzKS tznd to be ca£me* and icamoA. The, diwoXe o£ 

thz xzg<on is Such that an abundant supply a ^ natuent >uch ina>h m£iK <ls 

constantly bzuxg detLveAed i^om thz (and to tixz mteAS <orf the Innate Pateage,. 

4 A majox souacz oh Hvls nutxiznt tuck watvi axz thz many gla<u.zu and glacially 

izd KivenA tihich into thz \nsiAz Passagz. 



\ 



B. Show McCcaw HlU film "How We Know About The Ice Ages" 

A teacher's study guide accompanies the film and may be found on the inside of 
the filn cannister. The major concepts to be stressed are the formation of 
glacier ice from snow, the fact that the ice is flowing in h glacier and that 
by observing the landscape around modern glaciers we can learn riore about the 

4 

glacial history of an area. 

C. Show the slide program "Glaciers Around You" 

The slide program is designed to be shown to the group twice. The first 

I 

showing is*with only a music accoropananiment or no audio at all.. At tjiacon- 

^elusion of the first showijig, have the students complete Task B. (Slide / 
program available from U>$;V£orest Service, Juneau,) / ♦* 

/ 

TaskB - "Glaciers Around You" activities , J 

1. Write a paragraph describing what you saw. * 

< 39 
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2. Sketch a scenef^of a glacier or something related to it. 

Vou may toant thz Atudznte to zJXkvi wttte a dteOupUon oi ih<uA afe&tcfi ok 
zxplaXn it to thz clcu>4. * 



Now shou the slide program using the tape narration or the following script 
to narrate it yourself* The tones on the tape, indicate slide c^vanfees. 



) Glacier Around You s 
* slide change here 
*What is ,a glacier? ' ^ 

Where does a glacier form? 
Why does a glacier form? 
How dpes a glacier work? 

How does a glacier affect you and yjur environment? 
*Ttfcse are all questions you can aTnswer just by* Exploring 
the area around Juneau/ 

*When the warm, moist air coming from the ocean hitTs the 
high mountains aTound Juneau, it rises and cools. When 
this happens, the air 'cannot carry as much moisture. Whatj> 
*it cannot hold it drops. In. the high mountains it falls < 
as snow. * Most a of the Snow stays^ there, from one year to 
the next and does not melt. As more and more snow falls, 



Mendenhall 



Cloudy View 



Icefield 



the more deeply buried snow slowly changes to verXr hard ^ 
ice. An area where snow and ice build up and do not 
melt is called an icefield, like "the Juneau Icefield. 



Glacier Ice 



*The ice in an icefield is not like the icq that forms 
40 - 



in 



/ 

\ Mendenhall Glacier 
. Dirty Ice 



Mendenhall Glacier 



Taku Glacier 



Moraine 



Moraine Diagram 
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✓ on a lake or ice made iir a freezer. Because of the weight 
from the accumulating ?now> the deeply buried ice tan flow 
ovqj; the land, pulled b)t^gravity. *When this happens, 

, the moving ice is' called a glacier, like, the Mendenhall 
Glacier . 

~- * 

*As a glacier .moves dowp the mountian from the. icefield , 

it picks up rocks and gravel. The glacier uses the rocks 

* 

and gravel to grind down or erode the floor and walls of 
the valley it is moving through, 'just as a carpenter migfct 
use a piece of sandpaper. « £ 
*Ik>wn at the terminus or face of the glacier, the glacier 
is fighting a battle with the warmer air and 'rain. The 
warm air and rain cause the "ice to melt away. If the * 
glacier melts faster than It can flow; forward, it loses 
the battle and, retreats up the valley. Todav the Men- ~ 
denhall Glacier is losing the battle" *lf^he glacier 
flows faster than it melts, the glacier wins and advances 
r down the valley. Today, the Taku Glacier is winnfng the 
battle. 

*As a glacier retreats, it dropjs its load of rock an<! 
grave}, often many \niles from where it was picked up. 
When left behind by a glacier, this material is called 
a moraine . ^Lateral moraines are left along the sides 
* of the valley. The ground moraine is spread across the 
valley floqr. Th ^terminal moraine is a low ridge running 
across the valjley connecting the lateral worain'es on each 
side of the valley, The terminal "moraine marks the 
41 
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farthest advance of a glacjier down its valley, , * 

/ 

*The rocks, sand and gravel that make up the moraines 

J ' 

serve as the beginning of/ a new soil for plants which 
very quickly invade an ajea uncovered as a glacier 
retreats,' *Often the mouses and lichens come first, 
followed closely by the /grasses. As these plants die 
they decay, adding much; needed nutriefnts to the soil, 
*As the soil develops, j alders and willows move in' 
*only to be replaced b^r the Sitka spruce and western 
helmlock. This is the,!forest whicb covers most of south- 
east Alaska today. I 

r k 

"I . 
One group of plant^ being replaced by anothef is called 

plant succession . . 

*Much of the roc/ picked up by a^l^cier^ is ground so 
fjne that it feels ju^t like flour. Thi* " glacial flour " 
stays suspended in the melt water from the glacier," 
giving it the milky brown or green color. 
*Much of thfr glacial flour or silt ground up by the^ 
Mendenhall Glacier Is carried away by the Mendenhall 
River. When the river flows A to the calm waters of the 
Qastlneau Channel -and Fritz^Cove, *it drops' its load of 
silt in an ever growing delta called the Mendenhall Flats 
or Wetlands .. Given enough time,, the river might carry 
enough silt down to fill up the nq^th end of the 
Gastineau Channel and connect Douglas Island to the main- 
land. Today, evjen small boats have to wait for high tide 

■> 

* "~\^ ■** 
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Tide Flats 
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Submarine Animals 



Geese 



Plankton 



Willow 



Sitka Deer 



Wolf , 



to travel through the channel from town to Fritz Cove. 

Most of the large tide flats along the Inside Passage 

are at the mouths of glacial rivers. 

*The wetlands and tide flats are home for many plants 

and animals that depend on the cont^nuqd' supply of s,ilt 

brought in by the river. Plants like grasses and sedges 

root in the mud*, while seaweeds and kelps attach to Occa- 

« 

sional rocks and sunken' logs. *Animals like the* clams, 

« 

snails, and worms burrow into the mud for food and protec- 
tionA Other animals find food and protection among the 
seaweeds and grasses. *Birds like the ducks and^geese 
come to rest and feed as they migrate north and south while 
some nest here and others even spend the winter here. 
*Plankton are the smallest plants and animals in the 
waters of ttffe earth. Most plankton are so small that * 
they cannot be seen by the naked eye. Plant plankton 
are called ghytoplankton . Animal plankton tfre called 
zooplankton . % 
*0n land, grgen plants take nutrients and water from 
the soil and with carbon dioxide from the air and 

* t 

sunlight produce food so they can -grow* *and reproduce, , 
This process is called photosynthesis . Some animals 
feed upon the plants so that they may grow and reproduce. 

3ese animals are called grazers . *Other animals feed 
the grazers arid so on. When the plants and animals 
die» their-remains decay and return to the soil to. be 
used as nutrients by other plants. This dependence of 
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Marine Food Web 



Mendgphall Glacier 
Riggs Glacier 

/ 

Bird on Iceberg 
;Kill, e r Whale 
Seal on Ice 
Inside Passage 
Glacier View 



River Valley 



plants and animals on one another is called a food web, 
*In the waters of the^Inside Passage the same kinds of 
food webs exist" Some of* the minerals in the -silt dissolve 
into the water. These dissolve minerals become *nut- 

\ 

rients for the phytoplankton or plant plankton. The 

smallest animal plankton or zooplankton feed on the < 

phytoplankton and are fed upon by, larger and larger animals 

like shrinp, salmon, sea lions and whales, 

*Mendenhall Glacigj: is a land locked glacier . Only its 

silt laden melt water reaches the sea- *A tidewater 

glacier is one which comes down to terminate or end in 

the sea. There are several tidewater glaciers in Glacier 

Bay, *Because of the many nutrients added to the wat^r 

by a glacier, the water at the face of tidewater glacier 

is 'very rich in many forms of life, *Many animals such 

as birds, porpoises, killer whales and seals come in -to 

take advantage of the good eating. *The seals even use 

the icebergs as a place to raise their young, 

*Glaciers of tha present add a great deal" to the Xife 

of the Inside Passage, But were it not for glaciers of the 

past, the Inside Passage would not exist, *By studying 

the "glaciers and icefields that a*e here today we can get 

an idea of -how glaciers of the past worked. Put your 

imagination in gear and travel back in time two and a 

half million years ago. *ThatVa long time ago, but - 

y°^*9* n do it. Now, imagine that what is not the Inside \ " 

Passage is a group of river valleys. Two and a half* 

- V44 ' ' 
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million years ago the first of the great ice ages began.. 

Icefield , *During each of the four ice ageS, a great glacier a 

^ * mile thick mayed over Southeast Alaska carving out those * 

„ river valleys; so that when tfflNiast ice age came to an* 

Inside Parage end and the great glacier retreated, *tfr£ ocean flodded 

into the valleys and created the Inside Passage. 

Mendenhall Glacier *So you cair see that the glaciers of the past and the 
* 

" - n * 

glaciers that are here today have a great deal to do* with* 
what you see all around you. • 

D. Classroom Observations of the Properties of Ice 

There are major differences between the ice which £3 frozen in a freezer and that 
1 

which is in a glacier. Some of these differences caji be observed in the class- 
room if there is a source of glacier ice close at hand. Try to obtain some 
glacier ice or have it delivered to your school by a parent. You should freeze 
a half gallon ailk carton, filled with tap water. After the water has frozen, 
peel away the carton* 

Because it has formed as a result of both cold temperature^ and high pressure, 

the glacier ice should have a higher , density. This is the reason that Icebergs ^ 

float considerably lower in the water than lake or freeaer ice. this concept 

V 

can be demonstrated in the classroom with very simple equipment. 
I ce Density Demonstration 

■» 

Equipment: Lab balance; * 5 galloit^aquajrium; meter stick 

, ) ■ v 

!• Moiitit the meter stick vertically in one corner of the aquarium. 
2. Fill the aquarium approximately two thirds full of cold water. Calculate 
the volume of water in cubic centimeters. (For the best results the water level 
should -cpjne to ft centimeter mark.) 1 

45 * ' 
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3. Weigh the glacier ^ce and freezer ice on the balance scale and record the 
weights. f v 

(Liquid water has a density of 1 which means one cubic centimeter of water weighs 
one gram, Ice has a density>lessr than 1 meaning that a piece of ice. with a 1 
volume of one cubic centiliter should weigh something less than one gram,) 
*• Carefully place the freezer ice in the tank. Record the new w^ter level 
in the tank. Repeat the process for the glacier ice. 
Task +C 



• weight change in water level volume disnlareH a^ c ^ v 


Freezer 


Ice 


* 


* * * t 


Glacier 


Ice 


* 
* 


* * * - 





Formula for Volume Displaced : * ^ 

(New water level - old water level) (tank length) (tank width) - volume displaced 



Formula for Density : 
(Weight of ice) 

(Volume displaced) " Density (grams/cubic centimeter) . 

(The glacier ice should have a slightly higher density than the freezer ice, melt 
more slowly and contain more water wheri melted.) 
Melting Rate . 

Place the^two pieces of ice in separate pans on the table. Label 'one "freezer 
ice", and the otTJfrr "glacier ic<. Leathern ttteYe. Keep a class record of 
'"the time it takes for the two pieces to melt. At the end of, pt'e day return any - 
Remaining ice to the freezer. ' ThV^iext morning take it back to the classroom 
and continue the class record until both ishunks hav^meltea. 

Task D - Observing and Comparing Ice Samples * 

1. Keep a class -record of the time it takes the two piece's of i?e to melt. 
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D&T B Date and'Tlma 


J)&T ' D&T D&T D&i; - ' D&T 




Glacier Ic^. * 






remove from freezer" 


' ^ — 1 : — *7 




fet\rn Co freezer 


oeltedT " ^ • 


i 




Freezer Ice * 


remove from freezelf * * 


« 

return to freezer * - 


• * 




u 

melted 


4 

* 

Be sure Co save Che wacer 


i 

* * 

that melts c/f f ,the ice chunks ^each day. Keep 


ic in 



two glass jars labeled "glacier water" and "tap water'^x^ 

2. Spend several minutes looking at the ice samples. Write a list of words 

to describe the glacier ice and sdothet list to describe the freezer ice. 

** * - * ,< i 
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, Discussion and Questions ' v ' r 

1. *^ Which j>ieces of Ice m<^ed most rapidly 9 , 

2. What might have caused it to melt sooner 9 

3- With two pieces of ice exactly the" 1 same size Would you Expect the same 
^re^ults 9 

- -A* (Show the fclass the two jajrs of water.) Which, piece of ice contained more 

5. What might be the reason for that? 

• i 

6. How are glacier Ice aad freezer Ice similar 9 

if ? 

7. How artf they different? ^\ * 

ff. What flight have caused these differences? * 

; i : * : 

97 Glaciers carry frfer^e loads + of rock, pebbles and silt* Can you see any in 



your glacier" ice |sampXe: 



*S5 
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10. How night silt carried by glaciers affect marine creatures? 
•» ■ 

- 

W/ien g&xc^i£ ^ce mttU, much orf .the caAA+eA by .the. glao^eA fitay* 6iu>pe.nde.d 

in. the. ux&eA. $i$L in the. wateA neStAictA 6unUgkt faom pejiitAaiung the. tuateA 

• > 

and inhibit* plankton' bloom*, without plankton, Mny aquatic an<jnalt> cannot 

* 

A* the. tilt 6ttttU to thi channtt ficon, wJjilwU dUholvt ,wto the. ticXvi 
and nousuAh aquaUc plant*, which oac a food iquaci ion aquaUc atumaZA. The 
high productivity oh thi mZoM o$ thz lnt><d<L Pcu>6agz <a> due, ±n paAt to tht nut- 
tiizntA faom 6itt caAAitd by gtaci&U to tht 6£a. t 

E, Geologic Timeline Activity \ 

It is often difficult for students to visualize the wide- span of time involved 

when talking about the glacial history of Southeast Alaska. A geologic history 

timeline is one way. to this. You will need a 100 foot tape measue, a supply 

of 5 x 7 note cards and a roll of masking tape. Transfer the information from 

the "number of years ago 11 atjd "event" column to the cards. Along a hallway mark 

off a 200 foot timeline using the information in the "timeline" column. You 

©ay find it desirable to use a ^uler marked in tenths of -feet/ 

i # e: ' ' . V< 

» 

Geologic Timeline 

200' Timeline* No, of Years Ago ' Event * 

.0.00' • 7,500,000 -r~ beginning of Pleistocene Epoch 

10*' ^ . 1,200,000 beginning of Nebraskan ice age 

129.6' 880,000 end of Nebraskan 

140 ' 750,000 * beginning of Kansan ice age 

.152' * 600,000- ■ end of Kansan \ 

\ 
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170' « 375,000 beginning of Illinoian ice age 

180' V 250,000 . end of Illinoian - 

iffl 125,000 * beginning of Wisconsin \c% age 

192' . 12,000 , end of Wisconsin 

193. 5 f ^ & 4,000* beginning of Little ice age 

J96' 250 ; end of Little ice age 

Mendenhall Glacier at maximum advance 
, during Little ice age, near what is now 

back side, of Mendenhall Loop Road. 

Mendenhall Glacier begins to retreat. 
196.25' 238 ' 1741 Bering discovers Alaska 

196.75* 203 %76 American Revolution 

197.25! . 112 1867 Alaska purchased from Russia 

198.4' r 100 - 1879 John Muir called Mendenhall 

Glacier the "Auk Glacier" 
198.6' 87 1892 Mendenhall Glacier given its 

modern name 

198.7' 82 ■ 1897 Beginning of Klondike Gold Rush 

199.4' 39 1940 site of the Mendenhall Glacier 

Visitor Center uncovered by the -re- 

treating ice 

199.7' 20 1959 Alaska Statehood 

199. 7$'- 17 1962 Mendenhall Glacier Visitor Center , 

' . ' built 

at 

199.85* (approx)' (9) 19(70) members of your class, were born 

200' 0 1979 the present 

* . * ■ 
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Ill, Field Investigations 



A FIELi) INVESTIGATION 
FOR 

SOUTHEAST ALASKA 
A LANDSCAPE CARVED BY qLAClfcRS 



The objective of this investigation is to increase an awareness and under- 
standing of the land forms of a glacially worked landscape. The focus is 
primarily on land fopa or shape and vegetative patterns. Although best 
accomplished in an area where you can visit a glacier, the facilitator using 
this lesson plan in most Southeast Alaska communities should be able to adapt . 
^ it to his/her location. m * 

You will need to locate several sites bqfore you Kork with your group* Examine 
the road cuts and gravel pits in your area, especially those along-steep 
valley walls to locate a cross section of a glacial till or moraine deposit. 
In the same area locate a clean bedrock exposure which showsglacial striations 
or scratches. Xou may want to consult a local construction or highway engineer 
of the- soils specialist with the' local Forest Service office. You will also 
want to locate an ar6a which provides an open view of a fairly largQ valley and 
surrounding mountains, as most of the activity will require that participants 
be able to have^a^janoramic view of the landscape to be investigated. 

List of Materials Needed * 



clip boards 
pencils 

8^ x 11 drawing paper 

hand lenses or magnifying glasses 

spade i 

chart paper 

marking pens - 

topographic maps. of your area 



grease pens . 

clear acetate sheeting or 

tracingxpaper 

1 gal. jar w/screw on lid 

task cards 

marine navigation charts of 
your area 



Set the Stage 



As an introduction to the investigation, quickly review the concepts covered 
in the classroom activities. Emphasis should be placed on the fact that the ic 
ice flows ^nd as it does, it picks up, transports, and deposits large quantities' 
of material and in the process uses this material to carve the landscape. 

The Investigation * ^ 

I* Observing the landscape 

Distribute Task A. * 

"On.your Task Carci write a brief paragraph wftich describes the landscape 
around you. 11 (10 minutes> * 



TASK A (individuals) 

Write a brief paragraph which describes the landscape around you* 

V 



Distribute Task B 

"Working in small groups, ovserve and record as many things as you can 
about landscape." (15 minutes) 

* . 50 p 
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TASK B (individuals or small groups) 

As you look at the lanscape, ovserve and record as many things as you 
can about it. 

Landscape 



Vegetation Patterns 



Patterns in bed rock 



Other 



Questions and Discussion (list responses on the chart paper) 

1. "What are some of' the things you noticed about the landscape?" 

2. "What are sone of the things you aoticed about the shape of the mountains' 
* The valley?" 

3. "What are some of the things you noticed about the patterns in the 
vegetation?" * 

r- 

4. "How does the shape of the lower mountains differ from the taller mount- 
ains?" 

5* "How do* the ve ge tat toTY^pht terns change as you moy& from the valley floor 
to the top of the mountains?" 

6. "Why might the shape of the^apuntalns c^Kge 7 " 

7* "Why might the vegetation patterns change?" 

II. Observing the Bedrock 

Move the group to your bedrock* site- Distribute TASK C and hand lenses- 
"As^ou observe the bedrock, record your findings*" (10 minutes) 



TASK C (individuals or groups) 

As you abserve the bedrock, record you findings, 

Shape 

Patterns 

Marks \ 

Feel ~ 

I 
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Questions and Discussion 



1. "What are some of the things you noticed about the bedrock?" 

W 9 

2'. "What are some of the things you noticed aoout the feel of the bedrock?" 

3. "What are some of the things you noticed about the marks in the bedrock?" 

4. "How might these marks have *een made?" 

III. Observing A Glacier Deposit 

Hove the group to your glacial till or moraine deposit site. Upon arnyal 
at the site, place a spadeful of the glacial deposit 1n the one gallon jar (about 
h full) and fin the jar with water. Tightly screw on the lid and vigoruously 
shake the jar, mixing the contents throughly. Set the jar aside and continue 
with the rest of the activity. 
Distribute TASK D 

"As you examine the area, record your observations. on the task card." 



TASK D (1nd1\?1 duals or small groups) 

As you examine the area, record your observations. 

Size 

Shape 

Feel 



PART 2 * - 

Record your observations of Jthe contents of the jar. 



Questions and Discussion 

1. "What are some of the things you noticed about the deposit?" 

"What are some of the thlngs^you noticed about the size of the material 
1n the deposit?" 



2. 



3. "What are some of the things you noticed about the shape of the-materlal ?" 

4. "What are some of the things you noticed about the material 1n the jar?" 

5. "How might this deposit have been moved here?" 

6. "How might this deposit d1 ffer from one which was deposited by a creek or 
river?" 
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IV. Observing Land Forms on a Hap 

Facilitator Note: In preparation for tWs part Qf the activity you will want 
to inount the topographic maps and marine tharts* to a piece of cardboard and 
cover them with the acetate Sheeting or tracing paper so they can be drawn on 
and yet preserved .for future activities. You may also find 1t desirable to 
start this portion of the Investigation 1n the field and then return to the 
Indoors to complete it. 

Distribute trie topographic m*ps, marine charts and TASK E. 

"Complete TASK E, recording your observations as you proceed." (30 min.) 



. TASK E 

1. Locate you study area on . the topographic map. Draw a line around the 
area you see. 

2. Describe the pattern of the contour lines across* the v&lley. 

3. Describe the pattern of the contour lines up the valley. \ 

4. Locate your ?fudy area pn the rflarlne^ 'chart. The" water depths are ,sho«n 
' 1n fathoms or fractions of fathoms (one fathom equals six feet). 

5. Describe the pattern of water depths across the water body. 

6. Describe the pattern of water depths as you go away from shore out 

the water hodv 



Questions and Discussion 

1. "What are some of the things you noticed about the shape of^the valley?" 

2. "What are some of the things you noticed about the shape of the bottofri 
of the water body?" 

3. "How might the shape of the valley and the bottom of the water body be 
related?" 

V. Summary 

"Write a second paragraph which describes the area we have been observing." 
(ten flinutes) ■ x 

Questions and Discussion ^ t 

1. "What are some of the things we observed today?" 

2. "What are some of the things that might have caused the land forms we 
observed today?* 

53 
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._ 4rr ^ a ^f^ tat ? r " ote: Master for the TASK CARDS for this 
^irtarstigation follow. You will want to reproduce enough 

«2EI 8 ? f ?5° h ° a 5 d f0r your grou P' ' Your Ingest working 
group should not be more than four individuals. * 



TASK A (Individuals) 

Write, a brief paragraph whifh describes the landscape around you. 



TASK B- (Individuals or small groups) 

As you 1 c^»k at the landscape, observe and record as many as you can 
about it. 

Land Shape 
Vegetation Patterns 

* 

4 

Patterns in Bedrock f 
Other 
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TASK C (individuals or small groups) 




As you observe the bedrock, record yourfindings. 




S&pe 




• 

Patterns 




Harks 




62 

Feel . „ * «" 
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TASK D (Individuals or small groups) 
Part 1 . 



Si ze 



Shape 



Feel 



As you examine the area/ record your observation. 



Part 2 

Record your observations of the content of the jar. 



TASK E (Individtials or small groups) 

■ 

1. Locate your study area on the topographic map* Draw a line around the area 
you see. 



2. Describe the pattern of the contour lines across the valley. 



- * 



£. Describe the pattern of the contour lines up the valley.. 



4. Locate your study area on the marine chart. The water depths are shown in 
fathoms or fractions or fathoms (one fathom equals six feet) 



5. Describe the pattern of water depths across the water body. 



6. Describe the patterns of water depths as you go away from shore out 
the water body. 
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TEACHER INFORMATION 
FOR _ 

SEA WEEK CURRICULUM MATERIALS 

* 



3rd GRADE 



0 / 



Name of Sea Week Materials 



I. "ABOUT THE -BEACH" 

II. . Seashore Zones 

1- A - Testing-Yourself 

Say & Know ♦ 
Getting Ready to Read 

#2. Zones on 'a Rocky Seashore 

2- A - Testing Yourself 

Say & Know 

Getting Ready to Read 

13. Sea Weeds 

3- A-- Testing Yourself 
* Sfy 4 Know 

Getting Ready to Read 

-14. Rockweed 

' 4-A - Testing Yourself 

• Say & Know m 

\ Getting Ready to Read 

#5* Bedrock, Boulders, or Mud 

5- A - Testing Yourself- 

Say & Know 

Getting Ready to Read 

#6; Spring at the Shore 

6 - A - Testing Yourself 

Say & Know 

Getting Ready to Read 

#7. Mussels and How They Feed 

7- A - Testing Yourself" 

Say & Know 

Getting Ready to Read 

18* How a Starfish Can Eat a Mussel 

8- A - Testing Yourself 
* Say & Know 

♦ Getting Ready to Read 



Contents and/or Use 



Stories and Question 



Ed. note: 

There is also">a game called "Tide's- In" 
and a slide-tape shew "Glacier's Around 
You" developed by S available at the South 
East Regional Resource Center, Juneau, 
Alaska 99801. 
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: SEASHORE ZONES . 

Every plant or animal needs certain things from the 
world arouna it in order to survive. Some plants and ani- 
mals can live, only in cold places, some can ,live only where 
£ - it is warm. , Some live only in dry places, some live only in 
rivers or tn the sea. Each plant or animal has its own 
.ability to adapt to the world around it. -Some^ plants and 
animals can live in many different kinds of places, but 
others can survive only if the world around, them is just so. 

The sea shore is one kind of environment or place, but 
even it is made up of smaller parts, each with its special 
kinds of life. For example, the plants and animals fchat t 
, live high on yie beach are different from those that live 
- near the low tide level. How high or low c-n the' beach a 
plant or animal can live depends on many things like whe*e 
the plant or animal can find the food it needs, how much* 
light it can stand, and how well it can keep from drying out 
When it is in the air. Also important are whether the plant 
^or animal can survive* in the waves* that hit the shore, 
whether it can stand being in freshwater such as rain, and -* . ft 
how well it can "fight" with "other plants and animals that 
want to live in the same place. 
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TESTING YOURSELF 

Draw a line under the right answer or 'fill -in the blank, 

1. Every plant or animal needs certain things to . 

2. From the story you can tell 

a. plants and animals can live anywhere* 

b. ff an animal or plant doesn't find the t^ght place to live it may die, 

/ . 

c. plants* don't like animals, 

3. The story as a whole is about 

a. ln'imals. ' ^^Tant anj* animal homes on the beach. 

b. plants. * d. plant and animal fights, 

4. Plants and animaljs have the ability 

\ 

to adapt to their environment. Yes No Does not say 

5. Plants and animals sometimes have to 

fight for their place on the beach. Yes No Does not say 

6. What word in the first paragraph means to change or to adjust to new 
conditions? 



SAr & KNOW 

tjght 

solid 

f 

feed* 

swollen 

crevice 

described 

shore 

clinging 



\ 



GETTING READY TO READ * 

Draw a line und^r the right answer or fill in the blank. 

1. Another word for a crack is' crevice shell glacier 

2. No*l hollow means the same as hard soft solid. 

3. It means enlarged tight 'swollen squeezed. 

4. To eat is to feed hid^e cling. 

5. If it is holding tightly to a rdpk it is 

1 evel ing cli nging ea ti ng ^ 

6. If you are talking about something and^t^ll people 
how It looked you have _ it. I 



^7 
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ZONES ON A ROCKY SEASHORE 



Many different kindfc of plants and aiftraals grow on 
rocky beaches because there are small cracks and crevices^ifi 
which to hide and there are solid rocks to whiSh to cling/V 
From the low tide level to the highest part of the beach/ , 
ptAit^s and animals seek the kind of .4) lace" where they can 
.best survive* Some of the shore plants and animals are very 
vsmall but others are large and easily seen* The names of 
some large ones are used to describe five .different kinds of 
zones on rocky shores. J ~~~~ 

» t 

Highest of all on a rocky beach is the BLACK LICHEN 
zone. Black lichens are tiny plants that make rocks, look 
black. They need- to be wet by the sea only once in a while. 
A bit lower than "tsh^e lichens is the BARNACLE zone. Barna- 
cles^can tightly close their' shells to keep from drying out 
in , the hot sun. BelcV, the barnacles is the ""ROCKWEED zone. 
Sometimes rockweed is called pop weed because i*-may have 
swollen tips that pop when 'squeezed. Not far'from the 
rockweed is the MUSSEL zone. Blue mussels of ten-^rowLJla. 
large, tight groups that cover the boulders. When the tide 
comes in and covers them, they open their shells, Jto feed. 
The lowest zone of all is that of ^the RED AND BROWN SEA- 
WEEDS. These plants like the sea and can^t stand to be out* 
of the yater for very long. 
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TESTING YOURSELF 3 # 

tjrawtja Une under the right answer or fill in the blank. 
1. Lots of anlmi^s and plants live on rocky beaches because there are 

goocTplaces X& Y * A 



2. From the story you can. -tell that 

a. Red and Brown seaweed are covered by water most of the. time. 

b. there are more high tides than low tide*. 

c. barnacles are plants.-' 

3. This story as -a whole" is about ■* 

* 

a', rocky beaches'. '• c. mussels. * 

h. rockweed. " ta . 

? 

4. Pop weed is called that because soft 

Yes 



No 



St- 

Does not say 



drinks' are gade ff*bm it. 

3» - r ' 

5. Black Lichen grow J4 the zone farthest 

<*away from Red and Brown seaweed? , Yes No • Does not say 

6. What word in the first para$$aph, first sentence means unlike? 



SAY fir KNOW 
survive J 
shallow 
surrounded 
grouped 
pigment: 
chlorophyll'** 
algae * 



planted 



GETTING READY TO READ 

Draw a line under the right answer or fill in the fclank. 

1. To have something all around you is to be 

grouped gathered surrounded. 

2. Water that is not deep is algae shallow shore. 
3* It Irteans tint or color* pigment survive plants. 

* t 

4., To be 'selected according to size is to be, 

planted timed grouped. * 
5. Another word for, .seaweed is pigment algae 9rass . 



* % OS 



SEAWEEDS 



Seaweeds are the plants that live in water. They must 
be surrounded T5y water all or most of the time in order to 
survive.* Another word for seaweed is "algae." 

Like most plants/ seaweeds have in them a green co^or 
pigment called chlorophyll that helps them make their own 
food. Many seaweeds have other color pigments too ^and some- 
times these make them look brown br red or some other color. 

The large seaweeds ,on our shores are grouped ijj^the 
kinds of pigments they have. Thereiare three main groups. 
GREEN SEAWEED^ have only green pigments. They need a lot of 
light to make their food, so they can grow only in very 
shallow waters. BROKN SEAWEEDS have green and brown pig- 
ments. Because they have brown pigment* they need less 
light to make food ,than green seaweeds do. That means they 
can liye in deeper water. RED ALGAE have green and^red 
pigments. They look red or pulrple and can live deeper than 
the other large seaweeds . 
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TESTING YOURSELF 

( 

Draw a, line under- the right answer or fill- in the blank. 

1. A kind of plant that lives in the water is called 

2. From the story you can tell that , 

a. seaweed can be many colors. 

b. seaweed is an animal. 

c. seaweed is only green. 

3. This story as a whole i*s about 

a. pigment. - c. beach zones. 

b. seaweed. 

/ 

a * 

4. Chlorophyll is green colored pigment. Yes No Does not say 

5. Green seaweed grows in very, deep water. Yes to Does rtbt say 

6. What wolrd in the first paragrapfvsecond sentence means to live 



SAY 6r KNOW 

blades 

rockweed 

.cells 

zones 

squeeze 

'stonny 

roots 

leafy 



GETTING READY TO READ , 

Draw a -line under-the right answer. 

/ * 

1. It is a ponmon seaweed -on rocky shores 

blades rockweed , roofs. 

2. Tftey are areas on a beach disc zones cells. 

3. To jnnch means the same as squeeze bite swell, 

4. A round, flat object* * zone rpots disc 

5. When weather is bad 1t is said to be 

clear 1 ' stormy calm 
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ROCKWEED 



Rfcckweed is one of the most common seaweeds on rocky 
shores -in Alaska. It usually jLives well abovje the low t^de 
line ancj it marks one of the five villain zones ^pn -the rocky 
beaches. 

* 

Rockweed is called Fucus distichus by scientists. It 
belongs to the BROWN SEAWEEDS because Ec has brpwn pigment 
in it. Rockweed really looks yellow-brown. Th^ tips of the 
blades, sq: leafy p^rt of the plant, swell up in the spring 
and contain the tiny cells that will become new plants. If 
ybu squeeze the swollen tips between your fingers or step on 
# them, tljey will make a popping sound. 

Like all plants that live in the sea, rockweed bends 
easily and is not broken or damaged when the sea is stormy 
and the wa^es are large. Rockweed has no roots. Instead it 
*has a small round disc called a holdfast. The holdfast can 
fasten tight as glue to a rock or shell, and it keeps the 
plant from being carried away by the sea. 




TESTING YOURSELF f 

Draw a line under the right answer or fill in the blank. 

1. Rockweed 1s a Brown Seaweed because it has brown u 

2. From the story you can tell 

a. rockweed 1s found on rocky beaches, 
b* rockweed 1s found on sandy beaches. 

c. rockweed 1s found on muddy beaches. 

*■ « 

d. rockweed is found on all beaches. 

3. It means ordinary. Rare Uncontnon Common. 

4. To connect 1s to bend fasten pop. 

5. If 1 t is the leafy part of the Rockweed it is called 

a. the roots. 

b. the blades. 

c. the*d1sc. 

6. What word in the second paragraph means points or ends? 



SAY & KKOW 

discover 

imagine 

struggle 

special 

scurry 

fight 

e<Jg£ 



GETTING READY TO READ * 
Draw£ line under the' right answer. 
1. If you form an idea in your mind you 
scurry imagine hide. 
J2. It means to hurry along scurry fight hide. 

3. A great effort means the same as 

boulder struggle feel . 

4. The opposite of lower is super* ~ story upper. 

5. To 'find something 1s to discover struggle live. 

6. The lip omxim of a boulder is its 

Jin© e$ge mi ddl e 
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BEDROCK, BOULDERS, OR MUD 



At the beach there are many different kinds of places. 
Imagine you are a tiny crab and think about how it would 
feel to scurry over sand or mud, to hide under the edge of a 
big boulder or to struggle over rough gravel* If you were a 
crab, you would probably like the feel of the sand best - 

but if you were rockweed or a mussel, you wouldn't like the 
sand at all. _ 



Every plant and animal living at the beach has a spe- 
cial place it would most like to live* Clams live buried in 
sand or mud, barnacles like to be on the upper sides of 
rocks, and brittle stars or worms hide between the rocks and 
mud. Some aninfals need to live under seaweeds or in cracks 
because then they have more protection. Other animals, like 
mussels, must live out in the open so they can open their 
shells to feed when the water covers them. 

When you go to the beach, see how many kinds of places 
you can find and 'try to discover which animals like to live 
in each place. 
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TESTING YOURSELF 

Draw a line under the right answer or fill in the blank. 

\ a 

t 

1, At the beach there are many different kinds of . 

2* From the story you can tell 

l 

a, most animals have favorite places to live. 

b, all animals and plants live everywhere. 

m 

c, mussels like to live in sand, 

3. " This story as a whole is about 
wMce_jnu$se1s like to live. 

b, places animals and plants like to live, 

c. where seaweed likes to live. 

4. Animals pick places to Hv£ that give them protection. 

Yes No | Does not say 

5. Mussels eat when water covers them. Yes No Does not say 

6. What word in the second paragraph third sentence means safety. 
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SAY & KNOW 

generation 

bloom 

abundant 

grains 

hatch 

burrowing 

masses 

cases 



GETTING READY TO READ 

Draw a line under the right answer or fill in the blank. 
1. When a plant grows flowers it "is said to be in 



, bloom 



hatQh 



leaf 



jj. A new group of young born is called a 

> ani wa 1 plant genera t l on , 

3. It means a lot of something bloom abundant hatch. 

4* To give birth to an animal in an egg is to 

ha t ch bl oom plant. 9 
■ ■ * 

5. If there is a lot of something they can be called 

blooms masses hatches. 

6. When an animal digs 'into the sand or mud can be called 
r <V 



SPRING AT T«E SHORE 

In spring, trees grow new 'leaver, flowers begin to 
bloom, and the grass turns green ag&in. It seems as if the 
whole world wakes up, stretches and Smiles. At the beach, 
the plants and animals feel the warming sun and the longer 
days and they begin to grow faster and to get ready to "give 
• birth" to a new generation. 

Ht the beach in spring, the cold and winds of winter 
are past and the long surname a^jjarm days and abundant foajft 
lie ahead, so it is a good t&efor young animals of every 
kind to get a statt in the world. If you look carefully'on 
the beach during April or May you will find many kinds Of 
eggs and tiny, new plants and animals. You may see millions 
of barnacles i\o bigger than pencil dots covering the ^ocks. 
Many female crabs will be carrying masses of eggs on the 
underside of their bodies. If you look closely at the eggs, 
you will seQ the eyes of the new crabs that are almost ready 
to hatch. Snails will be laying their egcjs in cases of many 
sizes and shapes, some looking like grains of corn or oats, 
others like collars of sand. Many fishes lay their eggs on 
rocks or seaweed, but others burrow into the sand and stay 
there to guard the eggs they Jay 4 , 
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TESTING YOURSELF 

Draw a line under the right answer or, fill 1n the blank. 

1. In the spring the world seems to up. 

2« From this story you can tell that 

a. most young are born in the spring. 

b. the spring is a bad time to be born. 

c. winter 1s tfik best time to be born. 

3. The storyf as a whole is about j 

a. crabs. 

b. what Happens at the beach in the spring. 

c. snails 

4. All animals protect their eggs. Yes No 

5. Barnacles car) be very small. Yes « No 



Does not say 
Does not say 



6. What word in the last paragraph, last sentence means to protect? 



SAY & KNOW 

strain 

covered 

bivalve 

hunting 

siphon 

feed 

anchor 

microscope 



GETTING READY TO READ 

Draw a line under the right answer or fill tn the blank. 
1. Animals with two shells are 

byssals bivalves siphons* 
£. People can look at small things through a 

mi croscope bi valve anchor . 
^.3. To hold something 1n place you can use an . 

anchor other animal . 

4. To eat 1s to gland feed anchor. 

5. To take food out of the water is to 

thread anchor strai n : 

6. When you go looking for food you are, . 

7? 
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MUSSELS AND HOW THEY FEED 



Mussels are one of the very common animals on rocky - 
Alaskan shores. They are bivalves. That means that their 
soft bodies are protected by a hard shell that has two 
parts, or valves, to it. Mussels live on rocks or on other 
hard places. They h61d themselves there by using a gland in 
the foot to put ndown strong threads called byssal threads. 
The byssal threads anchor them to the rock, but the mussel 
breaks loose and move to another place if it needs to do so. 

Mussels are filter feeders.. That means that the food 
they eat is the very small plants and animals that drift in 
the water but that are almost tocfsmall for us to see without 
a microscope. W£en a mussel is covered by the sea, it opens 
its shell just a crack and begins t<j feed. It feeds by 
' pulling water into itself through. one opening, or siphon. 
Small plants *md animals that are in the -water going into 
the mussel are strained out, then the water is pushed out a 
second opening, or siphon. So a mussel never has to go 
^ hunting for its food. It just opens its shell and takes 
food from the seawaterl 



TESTING YOURSELF 

D^aw a line under the right answer or fill in the blank. 
1. Ilussels have soft bodies protected by hard 



2* From the story you can tell that the mussel has 

a. 2 shells. ■ > c. no shell . 

b. 1 shell. 

v 

3. The story as a whole 'is about 

a. seaweed. c. byssus. 

b. mussels and how they eat. 

4. Mussels eat things that are very big. Yes No Does not say 

5. 'Mussels live on rocks and other hard afeas. yes No Does not say 

6. What word in the first paragraph, second sentence means shells? 



SAY & KNOW 

mussel 

Insert 

patient 

wrap e . 
t 

gape 

r 

ipuscles 

weaken 

relax 



GETTING READY TO READ 

Draw a Line under the right answer or fill in the blank, 

1. If you can wait for something, you are 

patient weak t soft. 

2. To open wide is to pull gape * wrap. 

3. It means to put into patient gape insert. ' 

4. To make weak is to relax weaken fatten. 

5. The things in your body that h£lp you move are 

muscled mussels stotnach* 

6. ^Before you give someone a present you , it. 




HOW A STARFISH CAN EAT A MUSSEL 



A mussel has. a hard shej.1 that it ban shut -very tight- 
ly, but a patient starfish can open the shell and eat the 
soft animal that lives inside • 

If a starfish finds a mussel to eat, it wraps itself 
around the purple or brown shell a^d begins to pull with its 
tube feet. It may take several hours^or even days, but the 
starfish just holds on and waits. Finally, the muscles of 
the mussel weaken and relax* Then the mussel's shell gapes 
open and the starfish „can begin to feed. The starfish" may 
push its stomach out its own mouth and insert dt into the 
shell of the mussel. If it does that, then the starfish can 
* eit the mussel in its own shell instead of pulling it out 
and swallowing it whole! 




TESTING YOUjKELF 
Draw a line under the^rjght answdr or fill in the blank. 

1. A mussel has a shell that is very . 

I 

2. From the stony you can tejll that - 

t 

some starfish eat mussels, 
b. mussels like to-eat si^tQ^i* 
c- mussels have no shell. 
3* The story as a whfcle is' about 

a. a mussel 1 s mouth. 

b. diqner for a starfish, 

* « 

c. purple and brown shells* 

4. People eat mussel s. Yes * No 
5: Starfish have tube feet. Yes 



Does not s^y 
No Does, not say 



£. What word In the first paragraph, firs£ -sentence means to 



ERIC 



81 




ANSWERS 




Page 1 


BEACH ^ONES 


—Testing 


Yourself- 


1 . 


survive 


2. 


b 


3. 


c 


4. 


yes 


5. 


yes 


6. 


adapt , 


Getting 


Steady to Read- 


l . 


crevice 


2. 


solid 


3. 


swollen 


4. 


feed 


5. 


clinging * 


6. 


described 


Page 2 


ZONES ON ROCKY SEASHORE 


Testing 


Yourself- * 


i 

i . 


hide 


— ^ 2. 


■a 


^ 3. 


* * 


4. 




5. 


yes 




different 


Getting 


Ready t6 Read- 


1. 


surrounded 



Zst t shallow ^ 
3V> pigment 

4. grouped 

5. algae 

Page 3 SEAWEEDS 
Testinq Yourself- 

1. seaweed 

2. a . 

3. b 

> 4. yes 

5. no,6r cfo^s not say 
6 - survive 

Getting Ready to ReW-, 



1. 


rockweed 


' '2. 


zones 


3- 


squeeze 


4.^ 


disc 


t 5. 


stormy 



Page 4 ROCRWEED 
Testing Yourself- 



1. 
2. 
J. 
4. 



pigment 
a 

contort 
fasten 



>5." b' 
£ tips 

Getting Ready to Read- 

1. imagine 

2. scarry 

3. struggle 

4 . upper 

5. discover 

6. edge 

Page 5 BEDROCK, BOULDERS OR MUD 
Testing YQurself- 



1. 

2. 
3T 
4. 
5. 
6. 



places 
a 
b 

yes 
yes ■ 

protection 



Getting Ready to Read- 



1. 


bloom 


2. 


generation 


3. 


abundant 


4. 


hatch * 


5. 


masses 


6. 


burrowing - 



f f 



s 



Page 6 SPRING AT THE SfipRE 
Testing Yourself- 



1. 
2. 
3. 
4. 

5.: 

6. 

/ 



wake 
a 
b 



does jiot sa^ 
< yes t 
/'guard .\ 



ettirfg Ready to Read- 



1. 
2. 
3. 
4. 

6. 



bivalves 

microscope 

anchor 

skraip 
hunting 



cont\£— ANSWER^ 

,Page 7 MUSSELS ftND HOW THEY FEED 
| T^tmg Yourself- ( > 

1. > shells 

2. * a 
♦ ' * 3.&b, 

4 * * ?° 
£ yes / 

* 4^ valves 



i 



Getting Ready to Read- 

!• patient ' < 

* ' 2. "gape , • \ • . 

. '« 3. msert 

4. ' i weaken i 
0 5. muscles • 'ft 

f 6. wrap i* 

v I 

Pa^ge 8 HOW A STARFISH CAN EAT AT I 

MUSSEL . 4 

Testing ^Qurself- ^ " v v I 

1. hard — 

2. a ■* * ' * i 

3. b • * -I 
" „ 4, doe3^ not say ' I 

5. yes # 

6. t shut ' . I 




/ 

.V 
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, m Appendix I 

STEPS TO 0RGANIZIN6 A SEA WEEK IN YOUR COMMUNITY ** ^ 



Familiarize ycfur^elf with the Sea Week curriculum and ^ 
introduce it to Vtire^, interested teachers and parents. 

Catalog the resources ijj your area. Where arej the good 

beaches? When are the -go^d low tides? Are thefe any 

agency, hatchery, or museum personnel that would be 

available as speakers and/or for fileld trips?. 
* . 

Draw up a well- thought out plan for Sea Week and present 
it to your administrators for approval,. , ■ >» 

T^alk to teachers in the upper grades abogt having some of 
their students acconjpany you on your field trips. Brief 
them ahead of time as to the activities you'll be doing. 

Make up a calendar of when speakers will talk, which movies 
wil^l be shown, and wh6n ekch class will take their field 
trips. By' arranging two field trips near on^ "another in 
location, or by having, the second class come to the beach 
when the girst field trip of the day is leaving, gas (and 
energy) can be saved by having fewer bus trips. 

Invite the whole^ community to' participate - parents, chamber 
of commerce, 'governmental agencies, native corporations, 
frshermen, etc. Parentscan assist with field trips; 
businesses .might display student artwork. If comirunity 
organizations* are interested, the week can become a Festival 
of the'Sea, witeh boat « tours, movies, speakers, games, and 
dances^ Contact your local paper about featuring Sea Week - 
with a^photb ajid story - beforehand, durnAj, and afterwards I 
Radio stations flight want to interview field trip leaders - 
or, read stories that students have written. 

Spend an entire week studying the amazing oceaol Math 
problems, writing assignments, spelling words - can all 
relate to our- marine environment. Sh*>w your stij^ents the 
wonder of sea life! 



'j 
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Appendix II 



SUGGESTED FIELD TRIPS 

In planning .field trips for your class two things should be 
considered: 1. The emphasis m Sea Ytoek studies at your 
grade level. 2. The available community resources. 

Consider visiting a place - beaches, dQcks, vessels (fishing, 
pleasure, ferry, Karge, 'tour ship, Coast Guard) ,„ cold storage 
plant, canneries, supermarket, government research facilities, 
hatcheries* Museums, private collections and stores might be 
considered for indoor trips* Arrangements might be made to 
watch someone at wox*k - fisherman, biologist, or .Coast Guard 
personnel* -If your students have an opportunity, tp visit* 
another community y<5u might include Sea Week activities* in your 
itinerary or might include the entire trip around themX' 

\ 

In planning any trip, if possible arrange for knowledgeable 
persons to accompany your group. 4 The mvolvemerft of interred 
parents is also valuable. 



/ 



A. 



THIRD GRADE 



I. Beach - trip activities are outlined^ m e6ch section of the' 
" guide. Several trips to the be^ch could be well spent at this 

grade level. 

* * 

II. Glacier - >A field trip led by a kSPwJLedgeable agency or in- 
dividual. A suggested lesson plan is* in the guide. ♦ 

■* • * 
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WHAT TO DO ON THE BUS 



Put together a checklist of objects (or use the one that 
follows) that the students may see at the s beach. During the 
bus ride, students can circle the name (or picture) of each 
object that they think they will be seeing "during the f,ield 
trip. At the beach, \they can check off the objects they ' 
actually saw, and estimate or count how many they saw. A 



J9^ r 



Juneau teacher makes her checklists into a small booK, with 
a pencil attached by> yarn, and gives- each pupil a Sandwich 
bag in which to store his/her checklist. 



bus 
fcan- 

fish 
tree 
^ull 

4 

buoy 
anemone 
whale 
. seaweed 
crab 
* bottle 
jellyfish 
sand flea t 
mussel 



cow 

raven 

sheep 

driftwood 

.boat ^ 

moose 

dock 

starfish 
■ 

house 
airplane 
fisherman 
limpet shell 
sea urchin 
porpoise 
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Conservation may be defined as the "wise use"' of our natural resources 
It is not the non-use of them, but rather a use that comes after care- 
,ful, thought has beet* given to t£e reasons and consequences of that use 

It is perHaps trite to say that with incr.easing population pressures, 
the ever-£ncr;easing need for raw materials, for recreational facili<ti€ 
for home si terete. , pressures increase on a natural environment that 
* may previous^ have been untrammeled and in no need of someone to prot 
A it from t6tal alteration/ Here in Alaska, particular ily , the residents 
of the State are faced with making many immediate far-reaching decisic 
about the natural environment of our State. What man's impact on it 
will be and if and how that impact should be limited or controlled ate 
some of these- decisions. 

Conservation, practically, comes down to a few important principles: 

.1. Every living thing, as well as non-living thing, has a p\ace and 
function in the balance of existence .on the surface of this planet, 
whether or not we happen to know what its precise niche is. "Every- 
thing is connected 'with everything else." "Everything affects every- 
thing else'." Destruction of one species, useless and. unimportant 
though that species may seem to our ignorance, can have wide-reaching 
repercussions. ' - 

2. Natural resource* are 'exhaustible . Populations which drop below 
a critical threshold cease to reproduce and the species plummets into 
extinction. Energy resources on earth are not renewable. Extinction 
of living species and exhaustion of non-living-resources are»natural 
processes. Trilobites went extinct before men appeared on the scene. 
Volcanoes spew noxious gases into the* air . Nevertheless, the speed 
with which man, especially 20th century man, is destroying or using up 
extant life and resources is astronomical compared to natural processe 

3. Since man is an intelligent being, he can, if he will-, desist 
from extinguishing life and exhausting the resources of' the earth. Man 
can practice conservation without denying himself a full and en}oyable 
life. His reason for using resources wisely may be an idealistic 

is, or it may be a realization 
that our tomorrows will be poorer unless wisdom regulates usage of our 
goods. 1 

* * 
For school children studying Alaska's marine life, conservation involv 
a few simple, yet extremely^ important prinpipals: 

1. DO VISIT THE BEACH AND ENJOY YOUR TIME THERE BUT WHEN YOU LEAVE, 
.LET THE AREA BE THE SAME, OR BETTER, THAN YOU FOUND IT. 

2. IF YOU TURN OVER A^ROCK TO SEE WHAT IS HIDING UNDER IT, TURN IT 
BACK OVER WHEN YOU HAVE FIN I SHE'D. (What lives there may depend 
for survival on the exact kind of micro-habitat* that exists under 
that rock.) » 

1 »' \ 

Reef and Shore. Hawaii Nature Study Program for Elementary 
School- 1 Children, .p. 4. 
: *■ 
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IF* you pick/up animals for closer viewing, disturb only the 

ONES YOU VU4NT TO LOOK ATf HANDLE THEM CAREFULLY, THEN REPLACE 
THEM WHERE YOU FOUND THEM. SEA CREATURES CAN LIVE OUTSIDE OF 
THE WATER ONLY BRIEFLY. A PAN OR BUCKET OF SEAWATEP WILL ALLOW 
CLOSER EXAMINATION AND , REDUCE STRESS ON THE ANIMAL. 'KEEP THE 
CONTAINER OUT CF DIRECT SUNLIGHT AND REPLACE THE WATER IF IT 
BEGINS TO WARM. HANDLE FISH WITH WET HANDS "TO PRESERVE THEIR 
PROTECTIVE - SLIME AND IN HANDLING CRABS AND JELLYFISH - WATCH OUT 
FOR STINGERS AND PINCHERS. PICK CRABS UP FROM THE BACK AND 
SUPPORT THEIR UNDERSIDE WITH THE PALM OF YOUR HAND. rfON'T TOUCH 
JELLYFISH. , . V 

IF YOU WANT TO USE LIVE MATERIALS IN THE CLASSROOM AFTER THE ' . 
FIELD TRIP TO THE BEACH, TAKE ONLY WHAT YOU WILL NEED, TAKE CARE 
TO KEEP IT ALIVE, , AND RETURN IT TO THE BEACH WHEN YOU ARE FINISHED 
WITH IT. 

NON-LIVING BEACH MATERIALS MAY BE COLLECTED BUT USE MODE RAT ION 
HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN 
MIND BEFORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU 
WILL NEED. YOU MAY WANT TO GATHER DRIFTWOOD, STONES, BITS OF 
. POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOWEVER, 
PLEASE COLLECT ONLY A FEW, IF ANY, EMPLY SHELLS LEAVING THESE 
MATERIALS FOR THE SECOND GRADERS WHOSE ONLY SEA WEEK BEACH AND 
CLASSROOM ACTIVITY IS STUDYING THEM. 
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You the teacher: 



A CHECK LIST \ 
v^OR 

A FIELD TRIP TO THE BEACH 



1. Be sure you are personally familiar with the beach to which 
you and your class are going. If you have not been there 
before, take a bit of time after school or on the weekend 
to go to that beach and walk. it carefully. By being familiars 
with xt yourself, you can anticipate what your students will 
,ibe. able to see and do there. 

2^ " Check carefully on all bus arrangements for your class. Be 
sere that a bus is Scheduled for you and be aware of" the 
* delivery and pick-up times. 7 

3. Arrange for adequate adult supervision. • Usually there is no 
problem in finding parents willing to go along, often junior 
oi senior high school students may also be available and, if 
they are taking biology or other related science courses, they 
can be very helpful. One older student or adult for every five 
or six children would be a good ratio in terms of safety, 

- • control, and learning. 

4. ^Give careful thought to what you will do^with your time at the 

beach. The beach is an exciting place just to explore, but 
some thought and directions given to the activities to take, 
place will make the experience richer and more profo-table for 
students and you, too. 

5. Meet - or £t least talk by phone - with your volunteers before 
the field trip to acquaint th*m with ^our plans fo'r the outing. 
Be sure thit each of them, knows specifically what you would 

^ , like each to do. Recommend that they attend appropriate 

training workshops and provide them with information from this 
guide or elsewhere. 

* t 

6. Well in advance of the beach trip itself, begin preparing your 
students for their experiences there. The better prepared 
they are, the m6re successful the field trip will be. 

7. Letters should be written to all parents, -including permission 
slips, so that parents know about the activities in which their 
children will be involved. 

8. Collect and ready all* materials you will need for the field 
trip -" buckets, pans, binoculars, camera, whatever it is you 
need. You might cerisider bringing or arranging for some* kind 
of snack at the beach - a big' bag of gorp (M & M's, raisins, 
salted peanuts, etc.) always makes a hit and a snack can" serve 
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to reorganize n&tters at the beach and create- a natural (though 
slightly contrived) change of pace and focus, '(see the suggested 
time plan that -follows. ) Be sure tio take_ along a supply of 
bandaids - or better yet, a small first-aid kit - just in case 
the^e is a need for it." J 

9. Plan the trip ahead, but allow for flexibility. If a whale is 
breaching just off shore .wh^H^you are trying to teach the life 
and ways of a barnacle, your students will not be absorbing much 
of your lecture. Be prepared to take advantage of those special 
events that occur so often along our shores. * 



The students: 



1. 
2 



3. 



4* 



Involve them in preparing for the roeld trip as much as possible. 

Explain to them any rules for field trip conduct .^Stress especially 
the .fcict that the beach is a special environment and a fragile one 
whose beauty comes from the LIVING plants and animals to be founc} 
there. Impress upon them the need to respect the life forms they 
will see, to leave the beach as*' nearly like they find it as possible 
and not to collect or molest live beach animals unless you, the 
teacher, have very specific and weH thought out* needs for limited 
quantities of live animals and materials for use* in further 
"Teaching" processes^and have requested the student^ help you father 
materials. 

A quic& talk about safety at the beach would not be out pf place - 
the n^ed for proper clothing, care to be taken on rocks that are 
slippery when wet, what to do in case of injury, always keep an 
eye on the tide to be sure you are not stranded or lose gea# f to 
the rising waters, etc. 

If a class project is planned for the beach time, help students 
to prepare or gather materials they will need to take with them. 



/ 



BOTH teacher and students: 

S~ BE ^ROPERLY DRESSED* It is always difficult to predict what the 
weather will be in coastal Alaska but there is often a good 
chance that there may be r&in. Be sure everyone knows that he 
or she^should *c9me dressed wartol^ and prepared for rain if that 
prosper seems at all likely. Wearing layers of clothes always 
makes- fcense - a short sleeved shirt, then something with long 
sleeves, topped by a sweater or warm jacket and something water 
and wind^proof . Foot gear is important. Layer socks for maximum 
p warmth and wear RUBBER boots if possible. Carrying a back pack 
t is a good idea for students and teachers alike. It leaves your 
hands 'free, lets you store away layers of clothes you want to 
shed or don't need at the moment and is a good place to keep the 
snack you and/or the students have decided to bring along. 
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SUGGESTED ON-SITE ORGANIZATION 

» 

The beach is an exciting place on your first visit there or your 
five hundredth and tl\e most normal and natural thing to do on the 
beach is to walk - or run - along the shoreline to see what is 
there for the finding* If your class has been working hard on 
sea related studies and has carefully outlined what they want to 
do with theix^time at tK^beach, then perhaps all students will set 
rrght to work with whatever tasks have been outlined beforehand*- 
But, if a less structured approach seems to be in order, you might 
try the following idea... 

Part I 

If/ before the beach experience, you have been working in the class- 
room with the students' on the particular area of marine knowledge 
outlined for your grade level, then the students should have a good 
idea of particular concepts or kinds of life or situati^ttf's they 
might look for at the^beach. Students could have the fitst half of 
the time at the beach to apply their knowledge in a free kind of 
framework. That is, for, example, l'f you are a second grade teacher 
a'nd have been studying shells with yjpur students, give them the~* 
first part of their time at the beach to see how many different kinds 
of shells they car^ count, or give them some other similar^kind of ' 
tasK that they can 'carry "But and" at the same time still be ftee to 
explore other aspects of the beach. 



Part II 



At the mid-point of your allotted time at the beach, gather the 
children together^ Taking a bit of tune out to open that big bag of 
gorp, or gathering for some other kind of snack ing, works co draw 
everyone together, change the pace and focus. m 

After the quick energy break is a goo<X time to have the4 students sit 
down quietly and talk about what they have seen or to have adult 

. helpers work in small groups with children to share further discoveries 
or knowledge about materials found on the beach. As art example, if 
you are a first grade teacher who has been studying marine animals 

% with your class, each adult helper might have been assigned to gather 
in a bucket - with the children's help -.examples of a particular 
' group of animals during the first part of the time on the beact). . 
Then, during the second half of the beach time, each adult and his or 
her bucket of materials mightTcirculate from *one small group of 
children to the next, dncouragmg them to touch, feel, observe certain 
characteristics or qualities of these particular animals. 

Children need both to enjoy the beach just for the pleasure there is 
in being there and to grow in understanding the tomplex web of life 
and environmental factors that fire at work there, if careful thought 
and planning have gone on well befote the actual trip to the beach, 
there is every reason to believe that both these goals can be 
accomplished. * 
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A LOOK AT THE BEACH L 

\ 

Any beach is as individual in its pwn way as are we who, as .individuals 
can be distinguished from all other people. Just as each of us repre- 
sents only one combination out of the many possible, so it is with 
beaches. A beach is a place where the sea confronts the land, and 
every aspect of that sea and that land edge is important in determining 
what the general appearance of that beach will be and wha£ kinds of 
plants and animals will grow and thrive in that particular environment. 
Many-iactors combine to determine the personality of that unique and 
special'place. 

The Sea ^ 

If we think first about the water at the beach, we realize that there 
ate several ways in which it can vary. To begin with, for example, 
those of us living in the Juneau area look out to waters that are 
relatively protected. That is, our beaches are not subjected to the 
open, powerful* swells that are common on coast lines that abut the 
open ocean. Unlike conditions that might be found at Sitka, for 
example, the wave conditions along our beaches are always relatively 
mild and non-viol'ent . 1 Evep the Juneau area, however, local 
differences in topography influence the personality of the beach. 
Whether a particular beach area is a straight, uninterrupted stretch, 
a deep or shallow cover, or a jutting point will influence the force 
and- effect of the waves upon the shore. Consequently, we might 
expect to find different kinds of life on a point, 1.1 a cove, or on 
a straight, uncomplicated shoreline because each species has a parti- 
cular ability to withstand greater or lesser wave force . 

We all know that the sea is salty but we may not all realize that the 
concentration of salt in sea water can be highly variable. In th6 
open ocean, salt concentrations measure about 32 to 33 'parts per 
thousand.^' In our inside waters around Juneau, the average salt 
concentration in main channels may be slightly less than that because 
of the greater influence of fresfr water entering from streams and]/ 
rivers. At the months of the streams and rivers themselves, where 
salt and freshwater mix, salt concentrations are very low* because 
each kind of marine plant or animal has its own built-in tolerances 
to varyifcg saltiness or freshness, these living populations vary with 
the salimty prevalent at a particular place* • 

\ 

THE SIZE OF PEBBLES 

♦ 

If you stand on a beach and look thoughtfully at it, one of the first 
things you will notice. is its texture - whether it it sandy, gravelly, 
composed of cobbles, bedrock, mud or a combination of two or more of 
these. The nature of k the beach is critical in determining what can 
live there. Let's examine each kind of substrate in turn to see what 
kind of life f*e might expect to find. 
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Mud 
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Mud can be anything from relatively porous sand-soil jr*x to the clay 
muck that sucks rubber boots right off your feet. ff you look at the 
sxisface of this kind of ^substrate, you will be aware of little, if any," 
life. Here and there you may see the flexible tubes of mud dwelling 
worms sticking up an inch or so above the surface. Or you^inay see 
"cake decorations" left by other burrowing worms. F^nz±±y-, -you may be 
aware of the presence of clams by the squirts of water and the siphon 
holes in the mud. Digging with a shovel will reveal the various 
inhabitants of the mud in all their glory - fat, bulbous peanut worms: 
slender , ^earthworm- I ike nemerteans of various descriptions; many- 
legged annelid worms; and^ har^y bivalves. 

Sand 

Because 'sand is more porous than mud, it is a better surface for many 
bur rowers 1 , a better surface for a^ wider* number of animals to live oja. 
and In* On a Sand flat at low tide one may find starfish, sea urchins, 
and numerou^ kinds of crabs and snails. Some of these animals wander 
over the sand flats when they are submerged, scouring them for bits of 
food. Some crabs-, like the Dungeness, tend to Stay in sandy areas 
because of the itfethods of self -protection involves burrowing into 
the sand to hide. (Even when the sand is exposed r watch for depressions 
in the surface that mimic the shape of the crab's shell. By digging 
there, you may uncover a crab that stayed buried even as the water 
receded.) By looking for clam 'or cockle siphon holes, you will discover 
these common residents of sandy areas and by digging carefully you 'may 
unearth them. $ ■ 

Cobbles and Boulders > ^ 

Obviously, the size of loose rocks on the be&ch may range from something 
just *a bit coarser than sand up to boulders too large to be lifted. In 
general, the larger the general 1 size of the roCk pieces, the greater 
variety of life one might expect to find thflfcre. The more stable the 
hard surface is, the greater protection and anchors it can afford a 
resident plant or animal. Intertidal ^reas of cobbles or rocks are 
often most obviously serving as anchorages for marine plants (most 
common in * the Juneau area, Fucus , the rockweed, the tough, ubiquitous, 
brown plant with the bulbous reproductible bodies that kids' like to pop) 
and f or^barnacles and blue mussels that may cover certain rocks of 
sections of beach in great density. If you begin to look down among 
the beds of rockweed^ barnacles, and mussels and --UNDER cobbles and 
bouldeVs, you .will discover an .amazing diversity of life forms. Small 
six-ra&^d starfish cling beneath medium sized rocks, often brooding 
clutcheS£sbf egg^# J ^lennies up to six anches or so »in lenth (one of 
the two most common intertidally discovered fish) hide under rocks. 
So do amphipods or sand fleas and tinyl crustacean beach scavengers that 
quickly seek n ew cov er when discovered] undeir their protective rock. 
Clinging to fcife feurf^e of the rocks may be limpets, chitons, sponges. 
Look for the latter parb^LQularly und#r overhangs of larger rocks. 



feecause'of their ability to gerve as anchors and because they offer m 
so many protective niches, rocks on beaches'af ford some to the best 
looking places. Don't neglect to have along a magnifying glass so 
you can really see some of the tiny critters! Guaranteed that the . 
more your look, the more you will see there! Just be very sure tl^t 
after you turn over a rock to reveal its underside residents, 
you replace £^ so the animals don't dry ofct a^d perish! 
* 

Bedrock 

t 

This ^S-Qust as exciting a place to poke as cobbles/bould>er areas 
and many of the same inhabitants can be found here - with two general 
kinds of exceptions. First, obviously this rock surface can't be 
turned over so the "rock and sand or mud residents" are not here. 
Second, it is in bedrock areas that you kre most apt to find remnant , 
puddles of water - tid^pOols - that may tiarbor lots of life, including I 
small anemones with tentacles extended to trap food (they come in a 
wide variety of gorgeous color combinations) , rock hard coralline , ^ 
. algae that looks like hard, pink plaster but are actually living plants/ 
tiny immature sculpins, and perhaps little shrimp. Be sure, to look 
carefully in crevasses for sponges, starfish, and other creatures. 



THE DISTANCE FROM THE WATER 
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Each Species of marine plant and animal ho^s a particular tolerance 
to being out of salt water. Some oj them,! for example, are never 
found intertidally because they h^ve absolutely n<p tolerance fcr 
exposure to the effects of an air environment . Others can stand 





the water level 'on a low, low tide, you can #cicskly begin, to see 
major differences in plant and animal populations^ \ 

The Highest, Frange 

At the uppe.r limits of the lntertxaal zone/ least life forms are 
evident. Y$yL may notice that thk rocks appear black here. This is 
because they are covered by aHSlack encrusting lichen or by a, blue- 
green algae that makes these rocks 'treacherous and slippery when wet. 
In these upper reaches, too* may_be.-£ound the common tiny periwinkle - 
a fat, ridged snail that sometimes seems to pepper the rocks. 

T he Middle feone , N 

* — * m 

As yotL move down toward the water's edge on a low ta^e, you will be 
aware of obvious color bands or patches on the beach. There may be 
' bandindBbf Fucus , the common brown rockweed, and of blue-black mussels^ 
(the infertidal - and subtidal bivalve that attaches itself by tiny * 
, threads to rock? and pilings and other surfaces) , and Uarnacles. Here 
' too you will begin to see limpets (the species of which are sometimes 
most quickly identified by hollow or 1tigh they are found on the beach) 
«*amphipods, various AtUrfish, tiny black sea cucumbers, and other forms 
of life there were not in evidence at higher leveis. 
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The Lowest Zone - ^JT 

As you approach-the water's edge, you will not find some &3nts 
and animals that were evident at higher levels. In general, however, 
the lower_uou go in the intertadal zone the greater the diversity 6f 
life forms you will find.. Here you will find sea urchins, a wj.de ' \ 
variety of often large starfish, perhaps juvenile king crabs, large 
Jf^ e ,? r varicolored sea anemones (if they are out-ot water, these will 
loofc l*ke squishy, uninviting blobs, but look out into the shallow 
waters to se'e the same animals-in all their expanded glory) , ana the 
, larger snails. * f 

• * 

So... as you look at any particulat beach for the first time? there is 
a great deal to think about.' Remember that each part of the beach, 

a each kind of surface type, each height from the water, eapfi kind of 
topographical variation indicates what life may be f ouw*4here.- in 
general, it is advisable to spend the lowest part of^the tidal cycle 
closest to the water's edge for in that way you' will have the maximum 
amount of time to spend along the beagh area that is revealed to us 
least often and which tends to harbor the greatest diversity of plants 
and animals. 

If you can, acquaint ytfUr students with these obvious or subtle - 
variations- in the beach habitat for it will enrich their beach 
experience, too!!! 

f * 
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Students can understand spme fasicS: ^about t\des and should 
definitely leain that the "Height of 'the water on the .beach 
varies with the .stage of the* tide ai^d that ttaxicmm and 
minimum tidal levels vary each 4ay*'< ' • ^ 

Tidtes/ in a very simplified kirfd of v explanation, occtff be* 
cause of the gravitational pull of the sun and the moon 6) 
, the eart;h. Just as th,e earth exerts gravi£atipnal force" 
* (why does an apple, fail*? why can't Ve step off into spaced), 
so do, these other two 'bodies. * The force of the pull of the 
sun and moon on a particula-r place *pn earth depends on how 
directly they 'are in line with- that pl]ace. The force they 
exert tends to pull the ''water away* f ro)n th$ x ear£h ! s surface 
on the-side of the earth fating ;*thus* causing a high tide. 
Because tfie relative position of'*the sdn,' earth, and moon 
atfe constantly changing in a cyclic rhythm, so are the tides.^ ^ 1 

Activities . ■ " ^ a s : 

— — i ; • • , ■ / 

Here in Southeas^Alaska w^ experience a tidal cycle' that * 
consists of two unequal hugH fides and two unequal low tides 
6>5h day. With some students iri primary grades and all those 
in upper grades, you might sit down\with a tide table and 
look at the numbers and explain what they mean. You might 
evep make a simple chart ^.of tide levels and of activities to , 9 
coincide with various^ stages of the tide. Fdr instance, it 
might be much easier 'to launch a boat when, the tide is high j 
but digging clams can best.be done on the-ve^y lowest tide. 
Students might *be Shown the saiae beaGh at high andf at low 
tide and through word^ e>r" art work compare the differences. 

** +*> 4 \ v - * ~ y ' *< \ ■ 

Preparation for -riel<fr Xtlp \ • 
' - * 

In preparing for thjeNfifelfi trip, , discuss tides m with 'thfe students 
Mehtion the, need to "Be as c\pse, to the water $s possible wherf V 
the tide" is ' at xts. iotfest in .order* to see that strip o$ beach 
and the life that is^ther^.f f>r .fchk water quickly pomes in and 
covers it. Talk, .too, about £he .$e*ed to be*aware.of the- tide 
level and thus not to set a *pdck ot bucket'.next to% the water's 
edge and expecfc-toyf lnd it ,there J^aEer ' If the tide, is flooding. ' 

As a teachex you need to aWarfe Ot the^fc'ime of low tigePvhen 
sch^dul^ing. your field tripH t'd.'the fceajph *nd in planning the 
ac£ivitiesxhat will takl ptfcce theie* fhe m titp^ 6£ very, lowest^ m 
tide should be kelpt^op^ £or/tfos^yat£on of wha£ is <p* be £oun4, 
in the zone nearest the % w§ter, r Activities, such as taking a e ' 
-break for a snack or gathering around ^bufckets* to discuss" arid 
-examine particular animais should -occur when the, tide 'is ebbing* 

or flooding** ■ 

' * . ■ j \ * * 
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A BIBLIOGRAPHY OF HELPFUL REFERENCES 
,Field^ Guides 

Abbott, r. T. 1968. Seashelle of North America. Golden 
Press,, New York. 280 pp. $3,95. , 

Ayr6S M.f; SJ ?' McLachlan. 1979. Fieldbook of .Pacific North- 
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Furlong, M. and V. Pill. 1973. Edible ' ? \ incredible*. *ERC0, 
Inc., Tacoma, Washington., 62 pp. $2„.50. 

1973. Starfish ~ Guide «V Identifi- 
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catzon and Methods of Preserving ft?™ t«U * 
.Washington-. 104 pp!' $3 50 9 ' ' InC " * acoma ' 

GUber i^h/nL L * > o 1956 ' J eaweeds «* «<*•• University of 

Washington Press, Seattle. 182 pp. $4.95. 

Hosie, *. C. 1969. Native Trees of Canada. Information 
Canada, Ottowa. 380 pp. $7.20. «««raacion 

Kozlbff, E. N. 1974. t0 the Marine Invertebrates of 

• University of 'wLh?^* V^^f Ug ° Ad ^oent Regions, 
university of Washington Press, Seattle. 266 pp. 

Madlener J. c. 1977. The Seav.egetable Book. Clarkson N. 
Potter, me, New York. 288 pp. $6.95 (recipes!?? 

McCXa^, A.^^ 1978.- Eield Guide to Saltwater Fishes of North 
Amervca. Holt y Rinehart and Winston, New York? ? 283 pp? 

MUri6 Mo°i a !! S J m-^? 75 * * A FUld Guide •** Ani ™l Tracks. " 
Moughton Miffm Co., Boston* 375 pp. $6.95. 

Murray/ C. and D.' Somerton. 1976. Field Guide to the Fish 

Of Puget Sound and the Northwest Coast (pointed on water- 
.70°pp. Pa $|?95'. Univ n rsifc y of Washington Press, Seattle. 

Rice', T 1973. Marine Shells of the Pacific Coast, ERCO„ 
Inc., Tacoma, Washington. 102 pp. $2.95. * '* 

• RObbi ^;?'/"- B * BrUUn ' and M ' S - zim - 19^6. Birds of 

North Amerzca. Golden Press, New York. 340 pp. $4.95. ' 

Smith, L S. 1976. Living shores of the Pacific Northwest. 
, Pacific Search Press, Seattle. 149 pp. $9.95. 

Viereck, L ,A. 1974. Vuide to Alaska Trees. United States 
Forest Service, Washington, D. C. 98 pp. $1^35. 



( 



Waaland, J. R. 1977* Common Seaweeds of the Pacific Coast. 

Pacific Search Press, Seattle, Washington . 120 pp. $5>95, 



Marine, Mammals 

*■ 1 

Graves, J. A. 1977. What is a California Sea ""Otter? Boxwood 
.Press, pacific Grove, California. 30' pp. $3.50. 

McDearmon. 1974. The Walrus *> Giant $f the Aro'tio foe. 
Dodd, Mead, and Co., New York. 45 pp. $4.25. 

* 

"Proctor, s. J. 1975. Whales - Their* Story . Vancouver Public 
Aquarium Association Newsletter vol. XIX no. 4, Ju}y/ 
August 1975. Vancouver/ British Columbia ^ Canada . 14 pp, 

Slipper, E. j m 1976. Whales & Dolphins. The University of 
Michigan Press. , 170 pp. 

Storehouse, 3. 19-76. A Closer LQok at Whales and Dolphins. 
^Gloucester Press, New York. 31 pp. $1.95. 



Fish 1 

1 » r 

Burton, Wr. M. 1972. The Life of Fishes. Golden Press, New 
Yorki 61 pp. $2.95. 

<*■ 

ChiUderhose, R. j. and M. Trim; 1979. pacific Salmon". 

Uni.versj.ty of Washington Press, Seattle. 158 pp. $24.95 
. \ ! " . 

"DeCarli, F.. 1978. The World, of Fish. Abbeville Press,' New 



York. 256 pp. - $6.05. 



1 % 



Hart., j. L. 1973. Paoifio' Fishes of Canada. Fisheries 
Research Board of Canada, Ottowa. 740 pp. $14.40. 



Birds 

Bradbury, W. 1976. Birds of Sea, Shore, and Stream. Time 
Life Films, Inc. 128 pp. $8.95. 



^ Ecology 

Adams, R. 1978. Nature Day and Night. Vik\jj^ Press. New 
York. 10T pp. $10.00. 
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t 

British Museum of Natural History.-. 1978* Nature at Wp/*k. 
British Museum, London. 84 pp." $4.95. 

Carefoot, T. 1977. Pacific Seaehores. University of 
Washington Press, Seattle; 2t)8 pp. $14.80. , 



Activities ^ 

/ 

Cornell,, J. B. 1979. Sharing Mature With Children. 
tr Ananda Publications. 142 pp. $4.95. 

Curriculum Research and Development Group - University of 
Hawaii. 1976. Beef and Shore - Hawaii .Nature Study 
Program for Elementary School Children, Teachers' 
Guide* University of Hawaii, Honolulu. 265 pp. 
* * * 

Lien, V. 1979. Investigating the Marine Environment and 

Its Resources. Sea Grant College Publications, Texas 
A and M, University, College Station, Texas 17843. 
439 pp. $8-00 / 

' * «/ 
Mauldin, L. and D: Frankenberg. 1978. North Carolina 

4 Marine -Education Manual (4 volumes). UNC Sea Grant 

Publication UNC-56-78 r 14-A, North Carolina State 

Univesity, Raleigh, North Carolina* 27607. ■ 



Oceanography 



^eac 



Bascom, W. 1964. Waves and Beaches: the Dynanyice of the 
Ocean Surface. Doubleday and Company, Inc., Garden 
City, New York. 267 pp. $2.50. 

Scientific American. 1969. The Ocean, w. H. Freeman and . 
Company. 140pp. $3.25. 

t ' ' " ♦ 

Issues * *' 

BalO>,^J. L. Jr.,,T. Frady, and R. S. Lee (eds)v 1977/ 

Readings ^From Alaska Seas and Coasts. Alaska- Sea Grant 
Prpgram, Fairbanks. 252 pp. v 

Browning, R. J I 1974. Fisheries of the Norp t h Pacific; ' 

History, Species, Gear, and Processes. Alaska Northwest 
Publishing Company. Anchorage. 408 pp. $24.95. , 



1 Drucker, P. 1963. Culture.? of the North Pacific. Coast. ' 
Chandler Publishing Company, Scranton, Pennsylvania 
243. pp. \ r 

\ > 
Figdor, B. and G- 1S78. Salmon Wishing (one^of a 

children's series of people at work in Alaska). George 
; Figdor, Haines, Alaska. 4& pp. $7.35. * \ 

Kr^ier, L. S.,„V. C. Clark-, and G, J. Cannelos. 1978. i 
/ Planning for Off short Oil Development : Gulf of Alaska 

' OCS Handbook. Alaska TDepartment of Community and i 
% Regional Affairs, Division of Community Planning, 
Juneau. 257 pp. - 
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Miscellaneous and G eneral Reference s : f 5 

A 

Alaska Dept. of Fish and Game v Wildlife notebook Series, 
(fish specie* and crabs) Juneau. , % * 

Angel, K. 1976. Life in the Ooeans.^ Cathay Books, - v 
London, 125 pp. $6.66. 

Angel, T. and Harris. 1977. Animals of the'Odeans . .Two 
1 ' Continents Publishing Group, New York. 156 pp. "$10.95, 

Berrill, N. J. 1966. The Life of the Ocean. McGraw-Hill 
Book Company, New York. 232 pp. $7.50. ' , 

Calvin, J. and E. Ricketts. 1968. Between Pacific Tide#. 

Fourth Edition Stanford University Press, California. 
614 pp., $12.50 * 

Flora, C. J. and.E. Fairbanks, M.D. 1977. The Sound and • 
the Sea: A Guide to Northwestern tiqritic Invertebrate 
Zoology. Washington State *Dept. af Printing, Olympia. 
474 pp. $8.5^ 

Johnson, M. E. and H. J. Snook. 1927. ^Seashore Animals 

of the Pacific Coast. McGraw-Hill^ New York. 523 pp. 

JTyler, J. 1976.*., The Children's .Bpok of the Seas. Usborne 
Pub. Ltd., London^_ 32 pp. $2.95." 

* 

United States Forest Service * Beach. Camping and other 
informative publications. Juneau. 

V 

University of, Alaska. Alaska Sea Grant Program. Alaska 

Tidelinee , ct Sea Granto Publication for Alaska Schools. 
-Fairbanks. 
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Plus +++ ch.eck with agencies in yoprrarea, aqua'culture asso- 
ciations/ the u. S. Coast Guajrd, local corporations to* 
see what publications they may have available* 



OTHER LEARNING AIDS 



\ : 



The Alaska State Museum has multi-media learning kits available 
for use by Alaskan schools, including a Salmon kit* Priority use 
is given to bush schools. Write: Alaska State Museum, . Pouch FM, 
Juneau- Alaska 99811/ J - ^ 



Your school can order films through the Alaska Statue Film Library. 
Their .marine science/oceanography listings ^re too numerous to 
mention, but some topics that are de&lt with include: marine 
invertebrates, ocean currents, the beach, whales, life cycle^of 
the'salmon, mollusks, ,tide pool life, 'marine science careers, 
sea birds, octopus, the ocean as a food source, fishing, tech- 
niques, the ecology of the ocean, and seacoast cultures. 

i * 

The Smithsonian Institution is currently field testing a binder 
of estuary study activities ($9.68). Activities include: 
Beachcombing, Mapping, Barnacles* Build A Trap, Fish Adaptations, 
Fish, Marsh Muck, Crabs, Water in Motion, Menance Oil Slick, 
Oil Spill Cleanup, and ^Estuary 3-D Board, m For more information 
write: 

SEA (Smithsonian Estuarine Activities) 
Chesapeake Bay Center For Environmental Studies 
Smithsonian Institution * 
P. 0. Box 28 

Edgewater, Maryland 21037 ^ 

Posters on beach safety and pamphlets on tides, whales, crabs, and 
other marine topics are available from the Oregon State University 
Sea Grant Marine Advisory Program. For a catalog and price list 
(jnrtany are free) write: „ 

f * ' L 

Extension Communication-Marine Advisory Program » y 

Oregon State University AdS 422 
. . Cbrvalli's,, OR 97331 J 
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ALASKA SEA WEEK EVALUATION - FOFM 



1« Tgwn or village_ 
2. Grade level 



3. Nurber of students* involved 



corputer code nutbers< 
1 , (1-4) 
(5) 

(6-71 
(8-10) 



^Yo^may need to review your Alaska Sea Week materials to answer these questions. 
4. Hew many classroom (indoor) activities and worksheets did you use fran each book?, 
'Book (Grade level) . Nurber of activities ^ 



Discovery fK) 

Sea Anitoals jl) 

Shells (2) * . ; 1 f 

Glacial & Intertidal Ecol6gy(3)" 

Birds (4) 

Fish (5) 

Man's Influence on the Sea (6) 



5. What is the total nurber of field (outdoor) activities used fran the 7 books ?_ 

6. Ha* many periods (1 hr. each) did your class spe^d on the Sea Week Program? 

Please check the appropriate box to the right of each' question. 



. (11-12 
(13-14 

> (15-16 
(17-18 
(19-20 
(41-22 

^(23-24 

' (27-29 



7. Vfere the Alaska Sea Week materials 
reTevant to your curriculun? 

8. Did the £ea Week materials motivate stunts t 
iitprove their math, reading, & writing sfc^jtls? 

9. Did the Sea Week materials upgrade your 
science program? > * 

1(V Did students enjoy the Sea Week activities? 
* 

11. Did students develop a 'greater awareness, 
appreciation, and respect for the sea? 

12. Dici 6tudjpnts develop decision-making skills 
necessary for resolution of maxdne issues? 

13. Was the material appropriate for your 
students' grade level? 

147 s Was the teacher background section adequate? \ 

15. Were the teacher* instructions helpful & 
ccnplete? * % 

16. Were parentis and other oennunity menbers 
involved in your Sea Week? 

17. Were parents favorably iitpressed with- the 
Sea Week Program? 

* 

18. Did Sfea Week help iitprove the relationship 
of the school to the ccmnunity? 



fcidealy 
J yes 


yes 


opinieri 


no 


ceciaecL 
no 


y 




( 2' 




(A 




CM) 


E 

(1) 


a 


(3) 


(4 


(5) 


(31) 


(1) 


(2: 


(3) 


_: (4: 


(5) 


(32) 


(1) 


(2: 


(3) 


(4; 


(5) 


(33)' 


(i) 






m 






I (2: 


(3) 


. /4; 


(5) 


(34) 


(D 


tV 


(3) 


(4 


. (5) 


(35) 














(l) 


(2: 


(3) 


(4; 


(5) 


<36) 


Ml) 


(2: 


(3) 


(4: 


. (5) 


(37) 


(1) 


(2; 




(4; 


(5) 


(38) 


(1) 


(2j 


(3) 




(5) 


(39)' 


(1) 


(2] 


■ (3) 


J4) 


(5) 


(40) 


h) 


(2] 




(4) 


(5) 


(41) 



19. Rate your overall feelings about the Sea^Week MATERIALS on a scale of 1 to S v 

20. Rate your overall feelings about the Sea Week 

, * ' (l=hign; 5=low) — 

(OVER, PLEASE) 

ERIC IQ 2 \ 



(42) 
(43) 
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21. How many teachers are in your school? 

How many are using Sea Week materials? 

t - — t 

22. Do you plan to introduce the Sefe Week materials to other teachers? yes (1) 

n o (2) 

Do you plan to use the Sea Week materials hgam? yes (JL) no (2) 

24. Would you be interested in attending a marine education/Sea Week workshop? 
yes (1) no (2) . * 

If so, list your name and school address: 

* -i 

Name * , 

Address , * ^ * 

1 ~ J 5 : v 

25. What other oomnents do you have? Are there any specific urprovorents you would 
\s<Jggest? , 



"S 



Please return, this corrpleted»form to Jill Thayer/Belle Mickelson, Alaska Sea Grant Proc 
University of Alaska, Fairbanks,- Alaska 99701. ^ 
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